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... when something goes wrong 


Beyond doubt, the more intricate our processes become . . . the more complex instru- 
mentation grows . . . the more we must engineer for the time when something goes 
wrong. The complete push-button, unattended, continuous processing plant is still in 
the future. 
Today, while we are still using inferential methods of measuring most variables . . . 
while there are variations in feed composition . . . while there is the possibility of 
sticking valves, or ever-present corrosion . . . something will go wrong. 


The products of these three associated corporations, PANELLIT, PANALARM, and 


PANASCAN, serve regular operating functions in modern control systems. Quality 


and efficiency considerations make even minor disturbances significant to the process 


operator. 


The true value of this equipment is in achieving a clear, natural co-ordination between 


the operator and the giant processes he controls. 














HERMETICALLY SEALED 


Vollage TRANSFORMERS 


MIL-T AND JAN PROJECTS 





Today's complex electrical and electronic defense equipment 
requires unfailing accuracy and dependability under extreme 
conditions of humidity, heat, mechanical shock and other ad- 





verse conditions. To meet those needs SOLA voltage regulators 
can be provided in hermetically sealed housings which con- 
form to defense specifications for grades 1, 2 or 3 hermetic 
sealing. Splash proof design housings are provided for large 
units where hermetic sealing is not feasible. 


SOLA Constant Voltage Transformers were widely employed 
during World War II wherever continuous precision perform- 
ance of electrical and electronic units was mandatory. Typical 
defense applications include: observation and fire-control, 
radar, omni-directional ranges and other navigation aids, 
X-ray equipment, flight and navigation trainers, and photo- 
electric devices. 


Often the precise voltage input upon which a device's design 
was predicated is not available. Yet, input voltage level must 
continuously meet design requirements for satisfactory per- 
formance. You can guarantee optimum performance for your 
unit by stabilizing input voltage with a SOLA Constant Volt- 
age Transformer. 


WRITE ON YOUR LETTERHEAD FOR BULLETIN GCV142 


A portion of Sola’s total output capacity 
- ’ is available for production of quantities 
Typical types of of conventional military electronic 
Mermeticetll | transformers on prime or sub-contract 
. 4 : 

for builders of electronic gear. There 
Sealed S054 are no “standard” designs. Each such 
Constant Voltage ae contract is individually negotiated, and 
Transformers wr < | wa the transformers are designed to meet 
: é the contract specifications. Your inquiry 

will receive prompt attention. 





September 1952—Instruments—Page 1177 








Instruments 


THE MAGAZINE OF MEASUREMENT 
INSPECTION « TESTING * CONTROL 














INSTRUMENT PANELS 
: and CONTROL Oe | | eenenlaniore 


By J. A. Parker 
Fe The Science and Art of Instrumentation 
By Robert Tobi 


Liquid Displacement Meters 
3y Paul Renfrew 


Benchboord = | SERIAL 
Console j ; 
Instrument Electronics 


a 3y Milton Aronson 


Cubicle Control bs ] 
Board and om ‘ THE MONTH’S NEW INSTRUMENTS 
Lighting Canopy 
INSTRUMENTS ON THE MARCH 
Titanium-Dioxide Rectifiers 
Large Balance 
VHF Transistor 


Corner 
Cubicle 
Section 


Pipeline-network Analyzer 
Fast-neutron Dosimeter 
3ritish Exhibit 
Pipeline Corrosion 
, Diffraction School 
with Mimic Flow 
Diagram in Color 


MANUFACTURERS’ NEW LITERATURE 


Superior Engineering MAKES OTHER REGULAR FEATURES 


FALSTROM YOUR LOGICAL CHOICE! epuiinaiis aan 


Experienced designing and quality fabri- 
cation assure the efficiency of any indicat- Advertisers’ Index 

ing, recording, or control installation. 

Whether you are planning new construc- 

tion, modernizing existing installations 

or adding to present equipment, FAL- 

STROM offers long years of experience IED panini on eneera 


and the most modern facilities for fabri- 
The Neg’ator in Instrumentation 


Instrumentation Events Calendar 


cating to your specifications or recom- 
mending standard designs. In any case, 
by specifying FALSTROM you specify By Harry Mankonen 
the highest possible quality metal work- 
ing techniques known to the industry. Es- 
timates on your needs will be supplied 


promptly—call or write FALSTROM to } JOURNAL of the 
arrange a consultation. : SOUTHERN CALIFORNIA MZTER ASSOCIATION 


The History and Operation of Positive Displacement 
Gas Meters 





1870 Copyright 1952 by The Instruments Publishing Company, Ine. ic 
publication, 1600 North Main Street, Pontiac, Illinois. oxec 
Pittsburgh 12, Pennsylvz 


. and Editorial Office, 921 Ridge Avenue, 
92 Faistrom Court, Passaic, New Jersey Entered as second class matter, October 14, 1949, at the post 


DESIGNERS, ENGINEERS AND BUILDERS OF office at Pontiac, Illinois, under the act of March 3, 1879. 
CUSTOM METAL PRODUCTS FOR INDUSTRY 
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Wis INDICATING 


@ PYROMETERS 


FOR TEMPERATURE TESTING 
HE LABORATORY OR IN THE PLANE... 





with the same care as our aircraft temperature indicators, these pyrometers 
ff quality” to the test engineer. Use Lewis leads, ——— and selector 


This instrument has been used extensively by the leading 
motor-car manufacturers for road testing on the “Proving 
+ * aah 78 ‘ Grounds” — where performance counts. Housed in a rec- 
a tangular bakelite case, this reliable, fully compensated 
pyrometer is furnished with 6 in. hand drawn scales for 
greater accuracy. The Model 58PY is available for use with 
all standard thermocouple materials, in many ranges to suit 
the most exacting application. 


FAHRENHEIT 


Accuracy — 1% of total scale deflection 


&° MODEL 58PY 
Manufactured with the same type of movement as our aircraft 
pyrometers, the Model 23B pyrometer is well suited for use in 
moving vehicles and has been successfully used in many test 
stand installations. It is housed in a 4 in. round bakelite case that 
is flanged for panel mounting, and is available in several ranges 
for use with various thermocouple materials. 


Accuracy — 2% of total scale deflection 


The Model 20B series of indicators are patterned after our standard 
aircraft instruments and are supplied with 3” round steel cases suit- 
able for panel installation. These compact, sturdy indicators have 
2% in. scales, are fully cold-end compensated and are available in 
many ranges for use with various thermocouple materials. 


Accuracy — 2% of total scale deflection 


STANDARD RANGES, ALL MODELS 


FAHRENHEIT CENTIGRADE 
Oto 400 0 to 1200 0 to 200 Oto 600 
Oto 600 0 to 1600 0 to 300 Oto 800 
Oto 800 0 to 1800 0 to 400 0 to 1000 
0 to 1000 0 to 2000 0 to 500 0 to 1100 
0 to 2500 0 to 1.400 


THE LEWIS ENGINEERING CO. 


Manufacturers of Complete Temperature Measuring Systems for Aircraft 
~™ AU GC. ALT: @ OC K... € © NN £2 eee 6 
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—— AIR VELOCITY 
> DIRECTLY AND ACCURATELY 


\\aneringe: aip-were 


The most sensitive of all air meters for 
research, industrial and agricultural appli- 
cations. Reads directly in feet-per-minute 
on a logarithmic-type scale expanded at 
lower velocities. Highly sensitive — will 
indicate the velocity of smoke rising from 
a cigarette. Response time less than one 
second. Accurate to within + 2% regard- 
less of ambient temperature or static 
pressure. 


Uses the exclusive Hastings noble 
metal thermopile in an extremely stable 
circuit. Instantaneous range switching 
without recalibration. Probes available for 
directional or non-directional reading. 
Easily adapted for remote recording since 
the calibration is independent of lead 
length. Available in several models to 

, Meet your specific requirements. 















Meter. 
Compact unit for field and labora- 


Hastings Model H Air 


tory use. Velocity Ranges: 


10-750 
fpm; 750-5500 fpm. ’ 





Hastings 
Air-Meter. Small 
hand type _instru- 
ment. Velocity 
range: 0-6000 fpm; 
Weight: 26 ounces. 


Hastings Model B Air Meter for 

measurements of greatest precision. 

Velocity ranges: 0-400 fpm; 400 to 

6,000 fpm. Meter type continuous «9 se 

calibration check. Knife edgeparal ‘ 
ge 





lax free indicator. 






Write for descriptive ‘Manor rea 
Hastings Air meter, Sf A 
meters, and Vacuum@ 





HAMPTON 35, VIRGINIA 
DESIGNERS AMD BUILDERS OF RAYDIST AND SPECIAL 





AND MECHAMICAL INSTRUMENTS 





ELECTROMIC, BLECTRICAL, 
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reau of Cir- 
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Deep-se< 


Our sea battles of the future may be fought by 
high-speed submarines on the eeriest battle- 
ground of all time—deep beneath the sea. For 
the first time in naval history submarines are 
now being designed expressly to track and de- 
stroy other submarines while totally submerged. 

The detection and missile-guiding systems 
which make this possible are the result of bring- 
ing the magic of electronics to problems of 


automatic control and computation too com- 


dog fight 


plex for rapid solution by man. Working closely 
with the Armed Forces for 34 years, Arma Cor- 
poration has played a leading part in this field 
in basic research, design, development and 
production. 

Electronics provides a whole new arsenal of 
defense weapons. In important areas of this field 
Arma is pacing the developments. Arma Corpora- 
tion, Brooklyn, N. Y.; Mineola, N. Y.; Subsidiary 


of American Bosch Corporation, 


MA FF M4 ADVANCED ELECTRONICS FOR CONTROL ARMS 
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BS:B Climax 
Controls Factory 


You demand controls designed and engineered by men 
thoroughly familiar with your industry. You demand the 
manufacturer be stingy with his tolerances ... a stickler 
for exacting accuracy for you know that on such accuracy 
may depend your cost of operation—the safety of your 
equipment—the lives, even, of your people. 

That’s why we know we’re being complimented when so 
many precision minded industries rely so completely on 
BS&B Climax Controls—they trust our knowledge and 
above all, our care in manufacture. BS&B Climax engi- 
neers protect this enviable reputation by constantly watch- 
dogging the production of the Climax instrument that 
safeguards your control of pressures, temperatures, levels 
and flow. 

And safety is not the only benefit Climax Controls may 
give you. Wide awake industries have found that Climax 
valves, controls, regulators or relays can in many cases 
... (a) eliminate manual operations, (b) vary, increase 
or multiply the functions of equipment, (c) supply addi- 
tional safety factors, (d) reduce supervisory requirements. 


Performance and reliability show up in the manufacturing 
of Climax Controls. Here are a few of the steps that 
enable us to turn out over 12,000 different parts used in 
the assembly of various Climax Controls. 


“Peas-in-a-pod” Uniformity. An electronic-hydraulic 
duplicator reproduces every inner valve from a 
template within .001” tolerance, assuring uniform 
inner valve characteristics. 


Part of the modern and orderly Climax Controls 
factory ... milling machines, deburring and grinding 
bench, drill presses and boring mill. Skilled and 
experienced operators contribute heavily to your 
control application where the name Climax appears. 


Applying Craftsman’s touch to Mass Production. 
For economy, which is passed along to you, Climax 
Controls are produced on an assembly line basis 

for accuracy, which you enjoy in true perform- 
ance, a Climax Control is never without the Crafts- 
man’s touch. Here a large multiple spindle drill 
works true bolt circles in a large body. A similar 
but smaller unit does the same job for smaller parts. 


LACK, IVALLS & 


& 


SrRYSON, INC. 


Climax Controls Division 4-V9 


7500 East 12th Street 


Kansas City 3, Missouri 
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I The Hagan THRUSIORQ translates a force or weight 
into a pneumatic signal pressure. This pressure reports 
the force or weight accurately and dependably to in- 
dicating or recording instruments, or to an automatic 
control system. 

















Some typical applications of 
Hagan THRUSIORQ include: 





® testing piston rings 

@ jet engine thrust measurement 

© rocket thrust measurement 
spring testing machines 
automatic batch weighing 


dynamometer testing of electric motors, hydraulic 
pumps or internal combustion engines 


HAGAN THRUSIORQ wy, HAGAN 
measuring thrust and torque WH A Wr, BUROMIN 


CALGON 


For information about the application of 
Hagan THRUSIORQ to your particular problems, 
write to Hagan Corporation, 

Hagan Building, Pittsburgh 30, Pa. 
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Major oil companies select Masoneilan Control Valves for service thousands of 

miles away because they know from extensive experience at home and abroad that 

they can rely on these valves for accurate, dependable performance. For the same reasons, 
many hundreds of Masoneilan 12000 Series Liquid Level Controllers have been 


selected for these expansion programs. You, too, should know about the design and 
construction features, initiated and developed by field experience, 


which make these Masoneilan products first choice all over the world. 
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MASON-NEILAN 
REGULATOR CO. 


1210 ADAMS STREET, BOSTON 24, MASS., U.S.A. 


Sales Offices or Distributors in the Following Cities : 


New York «+ Syracuse * Chicago « St.Louis * Tulsa « Philadelphia + 
Pittsburgh « Atlanta * Cleveland « Cincinnati * Detroit * San Francisco + 
El Paso + Boise *« Albuquerque «+ Charlotte + Los Angeles * Denver ¢ 


Corpus Christi *« New Orleans ¢ Louisville * Birmingham 
Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 


Houston 
Sale Lake City 
Appleton 








OH MITE Kreodala 





FOR SMOOTH, DEPENDABLE 
ELECTRICAL CONTROL 


¢ S-m-o-o-t-h action ... that’s an indication of the close, evenly graduated 
electrical control provided by every Ohmite rheostat. This smoothness is a 
result of their distinctive design, incorporating a wobble-free brass bushing 
for effortless shaft rotation, tempered steel contact arm assuring uniform 
brush pressure, and smoothly gliding metal-graphite brush. 

Ohmite rheostats not only perform better, they last longer. All-ceramic 
and metal construction . . . windings locked in place by vitreous enamel . . . 
wear-resistant bearings—all these quality features mean extra years of depend- 
able, trouble-free service. Investigate these fine units for your product. 


Write on company letterhead for catalog 
and engineering manual No. 40 


Ohmite Manufacturing Co. 
4886 Flournoy St., Chicago 44, Illinois 


OH MITE. 


IN WIRE-WOUND RHEOSTATS AND RESISTORS 








Ohmite offers the most extensive line 
of rheostats on the market... ten sizes, 
from 25 to 1000 watts, in a complete 
range of resistance values. 
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BRISTOL 






BUYING __ 
BRISTOL / 





—the electronic master-mind for your measuring, 


recording and controlling problems 


V Continuous-balancing electronic cir- 
cuit responds instantly to minute changes 


V All types of electric and air-operated 
controllers offered 


V Available as a self-balancing bridge or 
potentiometer 


V Trouble-free operation 


V Electronic component uses vacuum 
tubes available at any radio supply house 


log P1245. 


¥ Full-scale pen travel in 7,3 or % seconds 
V Chart speeds from % in. per hour to 
7200 in. per hour 

"A Multiple recorders up to 16 points 


"4 Components interchangeable and eas- 
ily replaced on all Dynamaster models 


¥ Immune to most vibration or shock 


V Exceptionally unaffected by stray cur- 
rents (1000 to 1 discrimination). 


FOR DETAILED PROOF of the sensitivity, versatility and reliability 
of the electronic Dynamaster, use the coupon or write for Cata- 


The dependable Guidepett off Snduity 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 





THE BRISTOL COMPANY 
113 Bristol Road 
Waterbury 20, Conn 


Please send catalog giving details of 
Dynamaster performance to: 
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foo COMPANY 
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Engineers and process operators can save 
themselves a lot of time and energy in running 
tests when they use Speedomax Electronic In- 
dicators for “round-up” checks of temperature 
and other process conditions. 

A flick of the finger connects the desired sens- 
ing element to the Indicator . . . the instrument’s 


calibrated drum whirls to the reading . . . the, 


drum stops dead still. The entire operation 
takes only 4!. seconds for consecutive readings 
at opposite ends of the scale. Minimum time 
for close-together points is only a fraction of a 
second. Logging time depends only on the writ- 
ing speed of the operator. 


126 COUPLES ON ONE INDICATOR 


As many as 126 thermocouples may be connect- 
ed to one Indicator without the use of side panels; 


with panels the number increases indefinitely. 
This total of 126 requires toggle-type switches 
on the Indicator; for rotary and push button 
switches the totals become 96 and 48. Push but- 
tons are normally supplied with interlocks to 
assure one-at-a-time operation, but when desired 
the interlocks can be disconnected so that sever- 
al switches may be closed simultaneously, caus- 
ing the instrument to give the average of those 
points. ! 

As many as 96 Thermohm electrical resist- 
ance thermometers may be connected to the 
Indicator, using either toggle or rotary switches. 

Because the Indicator’s scale is not a disc, but 
the rim or “tread” of a drum-like wheel, the 
valibration lines are non-radial and hence un- 
usually easy to read. The drum’s 25-inch scale 
has an average of 300 divisions . . . can have 500 
if necessary. Enclosed slidewire, and thorough 
shielding against stray fields, are typical details 
of high-quality construction. 

The equipment is described in our Catalog 
ND46(1). Whether or not you require this in- 
formation at present, we will be glad to send a 
copy for reference. Address our nearest office, 
or 4955 Stenton Ave., Philadelphia 44, Pa. 


LEEDS & NORTHRUP CO. 


instruments 
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This extremely accurate circular 
slide-rule type K & M valve 
capacity calculator includes cor- 
rection scales for steam quality, 
liquid and gas specific gravity 
and a flowing temperature scale 
for gases. Sent without charge 
in response to a request on your 
business stationery. 


AMERICA’S LEADING 
INDUSTRIES PUT THE 
STAMP OF APPROVAL 
ON KIELEY & MUELLER 
CONTROL VALVES 


Make It Your Business to Find Out Why! 


All over the country leading companies in the 


process industries are solving tough problems with 


K & M control valves, designed especially for precise 


and positive control by instrumentation. 


More and more, as the outstanding performance 
of these superbly engineered valves becomes known, 
important companies with pressure and flow appli- 
cations are turning to K & M for the skill, knowl- 
edge and experience that assure reliable automatic 
control of pressures, temperatures, rates of flow and 
liquid levels. 

There is a qualified K & M representative near 
you, eager to discuss your control problems and able 


to provide the most satisfactory solution. 
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LABORATORIES: Experimental and 
development work requires ex- 
tremely close voltage control for 
accurate and dependable results. 





MANUFACTURING: To achieve 
maximum rated performance of 
electrically powered equipment, 
the input nameplate voltage must 
be maintained. 





TESTING: Constant voltage must 
be maintained when testing or in- 
specting your product to obtain 
a valid check. 





MAINTENANCE: By maintaining 
constant voltage to lamp loads 
and electrically operated equip. 
ment, productive life is increased 
and mainterance costs reduced. 





TYPE EM4115 TYPE IE5101R 


THERE IS NO BETTER WAY TO MAINTAIN 
CONSTANT OUTPUT VOLTAGE 


TYPE INSTANTANEOUS ELECTRONIC 








Completely electronic automatic voltage regulators with no moving parts. 
Offer instantaneous correction . . . excellent stabilization and regulation. 
Waveform distortion does not exceed 3%. Particularly adapted for use 
in laboratories . . . test lines and for all other applications where the most 
exacting voltage regulation is necessary. 
TYPE ELECTRO MECHANICAL 
Consists basically of a very sensitive detector controlling a motor-driven 
POWERSTAT variable transformer and auxiliary transformer. Correc- 
tion is not instantaneous but is faster than most automatic voltage 
regulators. Features zero waveform distortion and high efficiency. 
Ideally suited for controlling large industrial loads. 
FOR YOUR ELECTRICAL OPERATIONS... 
. there is a STABILINE Automatic Voltage Regulator right for the job... 
to maintain constant voltage regardless of line or load changes. 
Send today for complete information. 
WRITE TO — 709 THURE AVENUE, BRISTOL, CONNECTICUT 
ASK FOR — SECO BULLETIN $351 | 
 STABILINE AUTOMATIC VOLTAGE REGULATORS 
e POWERSTAT VARIABLE TRANSFORMERS \ 
© VARICELL D-C POWER SUPPLIES \ 
¢ VOLTBOX A-C POWER SUPPLIES 
¢ SUPERIOR 5-WAY BINDING POSTS 
© POWERSTAT LIGHT DIMMING EQUIPMENT 


rue SUPERIOR ELECTRIC co, © 


BRISTOL, CONNECTICUT 





SY 
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Modern Safeguards—Brink’s for Money, Bailey for Process Materials 


Are Your Process Materials Guarded As Well? 


HERE’S HOW TO PREVENT SPOILAGE AND WASTE... 


1. avoid waste of valuable process materials 
and finished products, process rates and condi- 
tions must be accurately measured and controlled. 
That’s where Bailey Meters, Analyzers and Con- 


trollers can help you to improve the efficiency of 


your plant. 

‘Take flow for instance. Bailey Meter Company offers 
a complete line of flow measuring and controlling 
equipment for applications ranging all the way from 
high pressure steam to low pressure gas. We measure 


flow in pipes, open channels, ducts, furnaces, smelters, 
kilns, ovens, dryers. 

When you call Bailey Meter Company, you get the 
help of years of experience as well as recommenda- 
tions from a wide selection of measuring and con- 
trolling devices. 

Your local Bailey Engineer is as near as your tele- 
phone. He has the experience and the equipment 
necessary to set up an effective guard for your 
process materials. 


AREA TYPE FLOW METER 
Transmitter goes into 1, 2 or 4 inch 
pipe line like a valve and transmits 
flow measurements electrically to 


recorder in remote location. 


Measures oil and other clear liquids 
under static pressures 


up to 600 psi. Minimum 
range O to1200 Ib. per 


NHOE 
10, 


ROAD 
OHIO 


hour, maximum range 0 to 9600 


Ib. per hour. FLOW 


a 
* RATIO 


TEMPERATURE 
PRESSURE 

GAS ANALYSIS 
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a new draft gage! 


easy to remove easy to read— 
separate units aToMslola-Pm arom slolaciil-b 











Available in four 
mountings 


oe 10 => 10 = Semi-flush mounting 


-8 








Recessed mounting 


yy, 


Projected mounting 


easy zero check exclusive magnetic access \ 
from the front door—no screws, latches, handles 


ceaet 


} 


| 


the HAYS Vertiscale ee 


Borler Panels * Hays-Penn Flowmeters 


Veriflow Meters and Veritrol 


You designed this draft gage! You asked for these features! 
Accessibility from the front makes possible easy “one man” method 
of quickly checking zero. (The fast 3-way cock with test fitting 

is standard on the Hays Vertiscale). 

Simple maintenance—-individual units can be quickly removed 


for inspection or adjustment. Removal does not affect other units 
in the case, does not disturb calibration of unit being re-installed. 
No parallax—design eliminates reflections regardless of viewing angle. 


No glare—internal fluorescent lighting is standard. 

You get all these values plus functional styling 

in the Hays Vertiscale draft gage! co RATION 
Write today for full information on the 

Hays Vertiscale Bulletin 52-1060-210. MICHIGAN CITY 8 INDIANA 


Gas Analyzers * Draft Gages 
Combustion Test Sets * CO» Recorders 


Electronic Oxygen Recorders 
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Control Process Temperatures Precisely 
With G-E Pyrometers that Fit the Job 


x . 
a 1 TYPE HP PYROMETERS 


STABLE ON-OFF CONTROL: Type HP pyrometers 
are calibrated to an accuracy of 0.759% of full-scale 


span at 77F on easy-to-read 7-inch scale. 


CONTROLLER SENSITIVITY: pointer motions not 
exceeding 0.1% full-scale length cause on-off oper- 
ation even in the presence of 15% variation in line 
voltage and/or frequency variation from 45 to 65 


cycles per second, Bulletin GEC-7 13. 


2 TYPE FH-1 HAND PYROMETER 


QUICK, EASY TEMPERATURE CHECK: ‘Two 
scale ranges of 0-500F and 0- L500F make a variety 
of temperature measurment possible with the 
FH-1. Simply flick a switch to change scales. 


INTERCHANGEABLE TIPS: 3 different ones, for 
measuring temperatures of solids, liquids, and 
gases. Bulletin GEC-8306. 


FOR MORE INFORMATION write or call 
your nearest G-E apparatus sales office or 
authorized agent or distributor. For bulletins 
write to Section 602-244, General Electric 
Co., Schenectady, N. Y. 


GENERAL @@ ELECTRIC 
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Brown thermocouple wells are precision- 
machined to highly uniform wall thick- 
ness ... your guarantee of dependability 
at high temperatures and pressures; sup- 
plied in all common metals and alloys, in 
wide range of sizes and wall thicknesses. 


C. J. SMOLINSKE, Honeywell Supplies Man in 
the Indianapolis area, explains to Mr. Leon 
Stewart of the Rock Island Refinery the con- 
struction features of Brown precision-made 
thermocouple wells . . . and the convenience 
features of the HSM plan for buying pyrometer 
supplies. 


You'll be pleasantly surprised when you, too, 
learn how this plan can add new convenience 
and economy to your supplies purchasing! 





HONEYWELL SUPPLIES MAN 


There’s a Honeywell Supplies Man near you 

. at your local Honeywell office . . . as close 
to you as your phone. Call him in today, and 
find how planned buying... the HSM way... 
can work in your plant. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4482 Wayne Ave., Phila- 
delphia 44, Pa. Stocking points in Philadelphia, 
Cleveland, Chicago, Atlanta, Houston, Los 
Angeles, and San Francisco. 


Honeywell 


BROWN It*NSTRUMENTS 
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* Important R ference Deda 


WRITE FOR CATALOG 200-2 ON THERMOCOUPLE WELLS . 


Fut we Couttols oh 


AND FOR NEV PYRC..C.C. CUPPLIES BUYERS’ GUIDE NO. 100-4 
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STAIN BN Fee 


Guards Against Water, Oil and Pipe Scale 















MECHANICAL SEPARATION 


Deflector cup directs flow of air or gas together 
with water, oil and dirt to the walls of the 
housing and then downward at high velocity 
@ into the base where liquid and heavier dirt 
particles are deposited. 









FILTRATION 


Air or gas, having been mechanically cleaned, 
rises at low velocity through the Radial Finned 







Filtering element or insert which removes the 
Lf lighter air-borne material. 











This exclusive Double-Action principle of Staynew Pipe Line 
Filters assures sustained, trouble-free operation. Inexpensive, 
quickly installed and easily maintained, these filters keep air 
operated or controlled equipment free from pipe scale, dust, dirt, on 
and condensate. Wherever you require air and other gases clean PIPE LINE FILTER 
and dry—demand and get—Staynew Pipe Line Filters. 


Write today for complete Staynew Pipe Line Filter Bulletin B-1A. 


Representatives in Principal Cities 


ALL TYPES OF FILTERS FOR EVERY INDUSTRIAL NEED 
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CUT CORES © 
Melty 13 








Can 
trwor® 





nything You May Need Mm 
PE-WOUND CORES 


RANGE OF MATERIALS 

Depending upon the specific 
properties required by the applica- 
tion, Arnold Tape-Wound Cores 
are available made of DELTAMAX 
... 4-79 MO-PERMALLOY ... 
SUPERMALLOY ... MUMETAL 
...4750 ELECTRICAL METAL... 
or SILECTRON (grain-oriented 
silicon steel). 


RANGE OF SIZES 

Practically any size Tape-Wound 
Core can be supplied, from a frac- 
tion of a gram to several hundred 
pounds in weight. Toroidal cores 
are available in fifteen standard 
sizes with protective nylon cases. 
Special sizes of toroidal cores—and 
ail cut cores, square or rectangular 
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cores—are manufactured to meet 
your individual requirements. 


RANGE OF TYPES 

In each of the magnetic materials 
named, Arnold Tape-Wound Cores 
are produced in the following 
aes tape thicknesses: .012”, 
008”, .004”, .002”, .0O1L”, .0005”, 
or .00025”, as required. 








lppliviti 


MAGNETIC AMPLIFIERS 

PULSE TRANSFORMERS 
CURRENT TRANSFORMERS 
WIDE-BAND TRANSFORMERS 
NON-LINEAR RETARD COILS 
PEAKING STRIPS... REACTORS. 
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row GROSBY'S 


BALANCED 
AREA 
DESIGN 











Fig.t Fig. 2 
When a standard relief valve on gas or vapor 
service is installed, where back pressure exists, 
one of two undesirable effects will occur: 


Constant Back Pressure — The back pressure 
acts on part of the upper and the overhang- 
ing part of the lower surface of the disc, 
cancelling out the back pressure force. There 
remains, however, a force acting on the top 
portion of disc (area A) which increases the 
spring load and <auses the valve to pop 
“heavy.” 


can not be compen- 
sated for by spring adjustments. When one 
or more valves discharge into a common flare 
header, variable back pressure is placed on 
the remaining closed valves. This can create a 
hazardous condition on remaining closed 
valves, by adding to the spring force. The valve 
then is prevented from opening until pressure 
has risen far above the vessel design limit. 


Ils a simple, foolproof method of nullifying 
these undesirable effects (see Figure 1 above). 


Operation — Crosby achieves Stable Popping 
Pressure by the addition of a piston affixed to 
the spindle, of area proportioned to equal 
the unbalanced area of the disc (area A in 
Fig. 1). Back pressure introduced through the 
port in the guide then acts on two equal areas 
in opposite directions, and cancels itself out, 
neither aiding nor opposing the spring. 


To assure full lift and stability, a vent system 
(see sectional view of piston, Fig. 2) is em- 
ployed. When the valve is open, the flats on 
the piston will vent any accumulated back 
pressure that would tend to close the valve. 
The adjustment and operating characteristics 
are similar to the conventional valve. The 
actual flow into the bonnet is relatively low 
and can be vented to atmosphere, or through 
a properly sized discharge header, 

Extensive, trouble-free use in the field has 


proved the success of this Crosby Balanced 
Area Design. 


RELIEF 
VALVE 


Here’s the which 





eliminates back pressure effects 





_ and reduces costs! 








& 


HELLA: 















CROSBY RELIEF VALVE 
Style JO-BP 

with BALANCED AREA DESIGN 
for the elimination 

of Back Pressure Effects. 


ak 


On the many installations where Crosby JO-BP 
Valves have been in operation, refineries report 
sizable savings in piping costs. The reason—smaller 
discharge lines made possible by higher back pres- 
sure, Since Crosby JO-BP Relief Valves will handle 
back pressure surges ranging up to 90% of inlet 
pressure, smaller diameter discharge pipe carries 
the same amount over the same distance that 
formerly required much larger pipe. 


Proved 


ECONOMY! 


On-the-job performance of Crosby JO-BP Relief 
Valves proves that you can depend on the vented 
Balanced Area Design to operate on the set pres- 
sure. Thus you are assured of a Stable Popping 
Point. What's more, a full lift is obtained over the 
normal range of back pressures. The Crosby JO- 
BP operates with an unrestricted nozzle, follows 
standard nozzle flow equations for above or 
below critical ratio as the case may be. With its 
vented Balanced Area Design, the Crosby JO-BP 
provides a foolproof, time-tested method of elimi- 
nating back pressure effects. 


Proved 


PROTECTION! 


CRO SBY STEAM GAGE & VALVE COMPANY 
43 Kendrick Street, Wrentham, Mass. 
BOSTON - NEW eigen sch “Los atte 8 
alsin R 
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Sample Precision Potentiometers 
now available in 4 to 6 weeks 


HOW PRECISION IS DESIGNED AND 


- Shaft is centerless-ground from stain- 
less steel to a tolerance of + 0.0000, 

0.0002 in. which, together with preci 
sion-bored bearings, results in radial shaft 
play of less than 0.0009 in. 


2. Mounting plate has all critical surfaces 
accurately machined at one setting to 
insure shaft-to-mounting squareness of 
0.001 in./in. and concentricity of shaft 
to pilot bushing within 0.001 in. FIR. 


3. Housing is precision-machined from 


Better delivery than ever before of Fairchild Pre- 
cision Potentiometers is the result of recently im- 
proved facilities and additions to personnel. Now 
you can expect delivery of sample standard units 
with windings to meet your requirements in 4 to 6 
weeks after your final approved specifications are 
received. The same reasonable prices prevail, too, 


Enlargement and realignment of facilities 


j 

’ 
and personnel also enable us to start delivery of 
production orders in 3 to 4 months after receipt 
of your order. 

Thus, when you Jook to Fairchild for your 
precision - potentiometer requirements you get 
products built to the highest standards of qual- 
ity coupled with sound engineering help that 
starts with your idea and carries through to final 


delivery. 


BUILT INTO FAIRCHILD POTENTIOMETERS 


aluminum bar stock. Close tolerance of 
this construction permits ganging up to 
20 units on a single shaft with no eccen 
tricity of the center cups, even though 
only two bearings are used. 


4. Windings are custom-made by an ex- 
clusive technique. This, together with 
precious metal alloy contacts results in 
guaranteed accuracies of +0.5% linear 
and +1.0% non-linear in standard type 
potentiometers. Higher accuracies (to 
0.05% ) are available in other types. 





DO YOU HAVE CONTROL PROBLEMS? 


Fairchild Sample Laboratory engineers are available to 
help you with potentiometer problems. To get the 
benefit of their knowledge and experience write today, 
giving complete details, to Potentiometer Division, Fair- 
child Camera and Instrument Corporation, Park Ave- 
nue, Hicksville, L. |., New York, Department 140-29B 
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—fAIRCHILD 


ren POTENTIOMETERS 





ut MLW MERCURYLESS 
ORIFICE METERS 














wiitiiil 


ONE PIECE STAINLESS STEEL BELLOWS — minimizes 
metal fatigue for long service life. 


DIRECT FULL SCALE RECORDING PEN MOVEMENT — 
no external gearing or linkage multiplication. 


STAINLESS STEEL INTERNAL PARTS—and Monel . 

metal stuffing box shaft for corrosion resistance. FOR PEDESTAL, PANEL OR OVER- 

AMERICAN TYPE ‘‘B’’ TEFLON SEAL STUFFING BOX ne escrmanetitrrsinnnianed 
SR , “a TOM GAUGE LINE CONNECTIONS. 

no lubrication, no shaft freezing, no leaks. 

STICK PROOF CHECK VALVES — protect bellows a iain i aie 


against over-range damage or distortion. tion to the American line — devel- 
oped under the Company's cen- 


SIMPLIFIED RANGE CHANGE—no disconnecting 

etn tury-old tradition of ‘Sustained 
Accuracy at Lower Cost.” 

EASY CALIBRATION AND CLEANING—by simply Write for Specifications 

removing one or both case cover heads. 


NO PRECISE LEVELLING OR 
SEAL POTS REQUIRED. 


GENERAL SALES OFFICE: 
meine 1513 Race Street, Philadelphia 
AMERICAN Albany * Alhambra ¢ Atlanta * Baltimore 


AM EE; R J Ors WY “gage Birmingham * Boston * Chicago * Dallas * Denver 
Erie * Houston * Kansas City * Los Angeles 


1) @ OM we Op : 4 (ert oF. Bm @ Minneapolis * New York * Odessa * Omaha 


INCORPORATED (ESTABLISHED 1036) Pittsburgh * San Francisco * Tulsa * Canadian 
Meter Co.,, Ltd., Hamilton, Ont. * Edmonton, Alb. 
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53 RECORDER 


with FULL SCALE CHART! 


PROVIDES 4 BETTER 
RECORDING-CONTROLLING SYSTEMS 


New in concept... new in principle... neaettin 
Foxboro’s Consotrol M/53 Recorder GL 
combines amazing accuracy and con- 
venience with extreme compactness... 
and you don't even sacrifice the accurate 
readability of full size charts. Full 4” 
wide, 30 day strip chart is same scale 
as 12” circular charts. What's more, the 
M/53 is by far the simplest to load, 
operate and maintain. 








Single and 2-pen models, with or with- 
out control features, are available. Note 
some of the typical advantages: 


Consotrol Recorder yo M/58 Consotro! Controller . . 
tes cost of piping between 











¢ Exclusive Valve-Position Indicator — 


the only instrument of its type with con- 
tinuous indication of valve direction... 
no switching required. 

Exclusive Vertical Chart Operation — 
will not run off spools... 5 hrs. of chart 
record showing at all times . .. chart loads 
quicker, easier than a box camera. 
Single-Switch Automatic-Manual 
Transfer — simple one-two operation. In- 
stantaneous and bumpless. 

No Knobs to turn — all settings lever- 
operated . . . quick, precise operation . 
micrometer set-point drive, no backlash. 
Positive Control Point — cannot drift. 
Maintained by precision pressure trans- 
mitter, 


Write for Bulletin 463 which contains 
full details on the M/53 and the complete 
Consotrol Line. The Foxboro Company, 
469 Neponset Ave., Foxboro, Mass. 


Consotre!l Recorder 
with M/58 Consotrol 
Controller . . . rack- 
mounted. 


Consotrol Recorder 
with M/58 Consotrol 
Controller . . . field- 
mounted. 


Consotrol Recorder 
with s aa elvalve- 





Controller. 


REG. VU. S. PAT. OFF. 


INSTRUMENTS 


Recording Coitiolling lndicading 











Bring y 





Front View 


®Some of the most important relay developments 
of the past decade have been the result of CLARE 
cooperation with engineering staffs of acknowledged 
leaders in the electrical and electronic industries. 


Development of the CLARE Type CP Power Relay, 
for instance, came about from a consultation with 
a large electrical manufacturer who uses power 
relays extensively in the manufacture of various 
electronic control units. This CLARE customer 
objected to the use of ordinary power relays in 
plate circuit applications because one walt or more 
was required to operate them, Also, this necessi- 
tated the use of a high-current thyratron tube, or 
the interposition of another, more sensitive relay. 
He wanted a power relay sensitive enough to oper- 
ate in the plate circuit of any triode, including 
miniatures, 


Years of satisfactory service from CLARE. tele- 


CLARE RELAYS 


First in the Industrial Field 





CLARE Type “CP” POWER RELAY 


our relay problems to CLARE 





Side View 


phone-type relays had convinced the customer’s 
engineers that the best way to achieve this would 
be to adapt these sensitive, dependable, durable 
relays to suit the special requirements of their use 
as power relays. Valuable contributions to the de- 
sign of the CLARE Type CP Power Relay were 
made by the customer’s engineers, 


The result of this cooperation between these engi- 
neers and the CLARE engineering staff is a relay 
which simplified control equipment, saves money and 
space, and will outwear several ordinary power relays. 


CLARE engineers, both in the field and in’ the 
plant, are anxious and willing to cooperate with you 
and your engineers to solve perplexing relay prob- 
lems. Call the nearest CLARE office or write: C. P. 
Clare & Co., 4719 West Sunnyside Avenue, Chicago 
30, Hlinois. In Canada: Canadian Line Materials 


Ltd.. Toronto 13. Cable Address: CLARELAY. 


































EFFECT ON 
PRODUCTION: 


SOLUTION: 











RESULTS: 
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FEATURES: 


Scales are made with a precision dividing machine 
Precision bore tubing provides accuracy with inter- 
changeability 

Float type indicator eliminates difficulty in reading 
meniscus 

Mercury-sealed valve permits evacuating the tube 
easily and quickly 


If you have a problem in the measurement or control 


W&T of pressure, write today for additional information. 
PRECISION 
su MERCURIAL WALLACE & TIERNAN 


PRODUCTS, INC. 


ELECTRICAL MECHANISMS AND PRECISION INSTRUMENTS 


Belleville 9, New Jersey « Represented in Principal Cities 
In Canada, Wallace & Tiernan Products, Ltd. — Toronto 
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.»e Thanks to a W&T Precision Instrument 
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The most 


line of dependable 
PANEL INSTRUMENTS 





WESTON 


60 mu 
Le Ty} I ly 14 


QW 





VOLTS D.C. 


\ 
\ 
\ 
4 w\ There are no blanks in the WESTON 
Ng 


line of panel instruments. It includes all the 

sizes... all the types, ranges, sensitivities, 

too. Many specials, as well; developed to meet unusual 
requirements. All are built in the finest WESTON 
tradition for sustained accuracy over years of dependable 
service. Your local WESTON representative will gladly 


cooperate on any panel instrument problem, or write direct to... . 





WESTON Electrical Instrument Corporation, 617 Frelinghuysen Avenue, 


Newark 5, New Jersey ... manufacturers of Weston and Tag instruments. 


WESTON Pann HMI 
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305 a) 4 ee a 
WITH NINE FACETS? 


KENDALL MODEL 30 


The little air regulator with big 
ity and performance 


STOCK RANGES 
0-10 psig 
0-30 
0-60 
0-100 


LINE SIZE 
Yi," or 3," 


GAUGE TAPS 
Ye" N. P.T. 


N. P.T. 


BULLETIN 9523 describes it 
BULLETIN 4521 describes its 


full size companion 


BULLETIN 4522 describes its 


companion air volume booster 


6) UNIT 


oa PRECISION WORKMANSHIP . 


é SMALL SIZE. 


Only 1-11/16" x 2-1 4" x 4-1, 2" high, 
Takai ele tate Melel [UE salale mm dato) op 


HIGH CAPACITY... 


Up to 35 CFM free air with 90 psig 
supply pressure. 


BALANCED DESIGN... 


Accomplished by Kendall's unique 
deep convolution compensating 
diaphragm. 


INHERENT STABILITY . 


state tial-t-10-1¢ Mlamial-Mel-tiie lal ob Arto) Kehilare| 


the stabilizing chamber. 


7 S. FLOW COMPENSATION . 


Rising characteristic with increasing 
flow by venturi tube boost. 


CONSTRUCTION . 


Cleaning and inspection made easy 


by unit inner valve assembly. 


Featured in all Kendall Regulators. 


FLEXIBLE MOUNTING. 


Pipe — Panel — Bottom — Side. 


9 PERFORMANCE. 


® Can be set to 1/ 4” water. 

@ 25 psi variation in upstream will re- 
sult in less than 0.05 psi change in 
downstream pressure on dead end 


service. 


KENDALL CONTROLS CORPORATION 


144 MOODY STREET WALTHAM 54, MASS. 
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Consolidated Safety Relief Valve on wash water settler 
one of the 42 installed on the TCC Unit. 








WORLD’S FIRST PACKAGED TCC UNIT 


SAFETY RELIEF VALVES 


A few months ago, the first packaged Thermofor Catalytic Crack- 
ing Unit went on stream at the New Mexico Asphalt & Refining 
Company, Artesia, New Mexico. 


To protect the new facilities against overpressures, Consolidated 
Safety Relief Valves are used throughout the TCC feed prepara- 
tion unit, catalytic section, gas recovery and catalytic polymeriza- 
tion plants. 








Consolidated Safety Relief Valves were chosen for their absolute SHIE 
dependability. Outside bevel seat and floating guide construction 
eliminate leakage under discharge piping stresses. The disc moves 
Packaged TCC Unit, engineered and erected on a radial seating surface—complete tightness is assured in all 
by Southwestern Engineering Company positions within the deflection range, under all service conditions. TELE 
in cooperation with Socony-Vacuum On 0/ ' an aa : caida wit 1 ae aE eee 
Oil Company, Inc., licensor of the TCC 25% fewer parts simplify servicing, minimize standardization GAST 
process. It provides highly efficient problems, reduce maintenance costs. Continuous performance is 
production facilities for the independent certain at the rated capacity. Oil E 
refiner with up to 12,000 barrels per stream F 
Gay crude oll capacity The packaged TCC Unit meets the nation’s urgent need for in- 
creased gasoline yield and improved anti-knock ratings. The 
f installation of Consolidated Safety Relief Valves safeguard life, BEI 
a property and continuous production. Your local distributor will 
Y : TWBU 
D2 gladly tell you all about them. 
Z 
O 











MAXWELL 


Mi 


TRADE mane 


MAKERS OF 


MANNING 
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CONSOLIDATED |: '-: VALVES 


A product of MANNING, MAXWELL & MOORE, INC. TULSA, OKLAHOMA 


‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK 
VALVES, ‘ASHCROFT’ GAUGES. BUILDERS OF ‘’SHAW-BOX’” CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND 
OTHER LIFTING SPECIALTIES. 








~~ Tested and approved 


—FOR SAFETY AND be ie SPECIFICATION 


_ Neg 


JAN-C-76 SRIR 


a , FLEXIBLE CORD COAXIAL CABLE 


JAN-C-76 SRRF INSTRUMENT WIRES 




















JAN-C-76 SRHV TV LEAD-IN WIRES 
COMMUNICATION 
WIRES & CABLES 
JAN-C-76 WL SHIELDED SPECIAL WIRES & CABLES 
—_—_—,__ WIRES & CABLES TO SPECIFICATION 


U 
APPROVED 105°C 





UL 
APPROVED 90°C 


CHESTER 
jpoladlicoud—obaslicole 
WIRES ::(|CABLES 






UL 
APPROVED 80°C 




















4 . . 
> + 
s till 
: JAN-C-76 WIRES vem att? “ Ww 
; 80°—90°—105°C % wm 
HOOK-UP WIRE a a All Chester wire and 
cable features the extra de- 
ce SRCISED ONE AED COSIE az fe sditilieg long service life and easier says~ 
n FLEXIBLE CORDS working qualities of plastic insulation. Their Write today for your 
" COAXIAL CABLE ' tough, impervious plastic coats provide maxi- free copy of the Chester 
mum immunity to abrasion, weather, oil and most Wire and Coble cata- 
3. TELEVISION LEAD IN CABLE chemicals. They are smooth, pull through con- log. A complete guide 
n GAS TUBE HIGH TENSION CABLE duit with minimum effort and present a fine to + garage wire 
S sArance i 2, “ati an able for every 
IS OIL BURNER IGNITION CABLE appearance in exposed locations. ae nod clan 
BLASTING WIRE There’s a Chester single or multi-conductor wire application. Please 
" or cable for practically every indoor or outdoor address inquiries on 
e THERMOSIAT CABLE requirement including many special construc- company letterhead. 





¥ BELL AND OFFICE WIRE tions for the electrical, electronic, TV, radio, 
ll telephone and other industries. Why not write a 
THPBUILDING AND FIXTURE WIRE today for full information? \ 
P . - ' 
re he aPC aR alia iO. 
= CHESTER case corp ° 
e 
sib CHOESstrek, NE WwW Yoe-xX /\ 
ae 


MANUFACTURERS OF QUALITY WIRE AND CABLE FOR EVERY ELECTRICAL AND ELECTRONIC REQUIREMENT 
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many 
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through one-piece bonnet construction 


periods 
The rugged, jointless, steel bonnet of the Honeywell alg 
Series 700 Valve affords greater strength, simpler beteashe, 
disassembly for inspection and maintenance... has 
fo C=1-) OMB bel (=Tep e-UE-}a0b 08 bee Mi ole> aolvbNL a CoM-s0h o\-) ele) am ol-veroparet-beler-) ay 


standards, top-and-bottom packed lantern gland to 
minimize leakage. The Honeywell Series 700 wide band 
jo) ce) orey atop eb belo Mac-Vh4- Mole) eel-1-Mb bel. barb Mb e-bele (Moy amiga (-13 

and sizes... has a// the features you look for in a fine valve. 
AB otcoms colel- bias (o) aih'Ze)00 alole) oh amo) as >) >U0(-1ebe MLO. OnGE 


| *Mfgs. su 


MINNEAPOLIS-HONEYWELL REGULATOR CoO., Industrial 
Division, 1908 Windrim Ave., Philadelphia 44, Pa. 


Honeywell Hl 


VARY €& P Re 2 ey tt. Ss 
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|New Application Book Describes 
)Use of Photoelectric Recorder 


General Electric’s new bulletin, ‘12 
Applications of the Type CE Photo- 
electric Recorder,” is just off the press. 
This publication describes new and un- 
usual applications for which this versa- 
tile recorder has been found ideally suited. 
These stories, in addition to pointing out 
how industry is benefiting from the 
many unique qualities of the photo- 
electric recorder, will also suggest how 
the instrument can be utilized to solve 
other new measuring and _ recording 
problems. 


HIGH-SPEED RESPONSE 


The CE recorder is designed for recording 
rapidly changing phenomena with a mini- 
mum burden on the measured circuit 
and is available with a sensitivity as low 
as 1 microampere full scale. Response 
periods can be as fast as 1/5 second for 
full-scale deflection. Chart speeds range 
from 1%-inch per hour to 72 inches per 
minute. Prices start at $698.88* for 
complete equipment. Check coupon below 
for your copy of new bulletin GEA-5536, 
which describes uses of photoelectric 
recorder. 

*Mfgs. suggested retail price. 





1952 CATALOG 


G-E Measuring 
Equipment 

80 pages describing all 
of General Electric’s 
testing and measuring 
devices. For free copy 
check GEC-1016 in 
coupon at right. 
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Three New Accessories Announced for 
G-E Low Cost Portable Oscillograph 


Just announced are three new accessories 
for the G-E Type PM-18 portable oscil- 
lograph. The PM-18 is designed for in- 
dustrials and schools-who require a low- 
cost instrument which will record two, 
three, or four rapidly or slowly changing 
currents and voltages simultaneously. 


CONTINUOUS-DRIVE FILM HOLDER 


The new accessories include a continuous- 
drive film holder for those applications 
which require an extra long record; a 
viewing attachment for observing the 
wave form before taking a record; and a 
new high-sensitivity galvanometer with 
a rating of 1.67 millimeters per micro- 
ampere at one meter. 

A new sweep mirror is also incorporated 
which provides adjustable time sweep of 
0.1 to 0.5 second in addition to the orig- 
inal non-adjustable 1/60-second sweep. 
The PM-18 with Polaroid-Land film 
holder and 2 galvanometers cost only 
$773.76*. Check’ coupon for bulletin. 





Eastern Lab Saves Time In Making Resistance 
Measurements With G-E Portable Double Bridge 


A large eastern laboratory reports 
that they are able to save time and obtain 
greater accuracy in making resistance 
measurements by using the G-E portable 
double bridge. 

Designed for simple and quick measure- 
ments by a single operator, the bridge 
has only one dial to adjust, has a self- 


GENERAL @@ ELECTRIC 


contained power supply and may be 
easily transported. 

For maximum utility, this precision in- 
strument has 8 ranges permitting meas- 
urements from 0.0001 to 22 ohms at an 
accuracy of 0.1 per cent of full scale, 
e.g. 0.000001 ohms at the lowest range. 
Price is $304.20*. Check coupon below 
for more information. 


— oe oe ee — — 
SECTION B605-21, GENERAL ELECTRIC 
SCHENECTADY 5, N. Y. 


Please send me the following bulletins: 
Indicate: 





V/ for reference only 

X for planning an immediate project 
C) Photoelectric Recorder GEA-5536 
1) Portable Double Bridge GEC-251 
CU Type PM-18 Oscillograph GEC-580 
CO) 1952 Catalog GEC-1016 


NAME 


ee ee ee 


‘ COMPANY 
I STREET 


iannnioninieunncaneienininniuaceill 


.ZONE 


i 
4 CITY 


September 1952—Instruments—Page 1209 

















be?) 


Ml 


This 


iii} 











2 : j i big 
TH Chart (a ..... on 


ae 
SS 





No watch can be more accurate than its dial... 


No recorder can be 
more accurate than its chart! 








ISTOL 


For accuracy’s sake, insist on Bristol charts for your Bristol 
recorders. 

The chart is the scale that marks the recorder’s measure- 
ments. Since only Bristol knows what those measurements 
are, only Bristol can make charts to record them accurately. 

Bristol charts do not contain fillers, which cause poor ink- 
ing, pen failure. 

If you use a sizable quantity of Bristol charts a year, ask 
about our Chart Purchase Plan for savings up to 50%. Ad- 
dress The Bristol Company, Chart Division, 112 Bristol 
Road, Waterbury 20, Conn. 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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The Superior Tube That Speeds Up The Race 


Furnishing tubing that speeds a customer’s production proc- 
esses is a Superior specialty. 


A case in point is illustrated above. The customer, New 
Hampshire Ball Bearings, Inc., manufactures high-speed, 
precision ball bearings. They formerly machined the races for 
certain of their smaller sized bearings from solid stock. This 
represented a considerable material loss . . . and a substantial 
time loss in the manufacturing process. 


Prime requirements for the races were concentricity within 
10% of the race wall thickness, dimensional tolerances under 
.002” and hardness. After consultation with us the customer 
began to fabricate these races from 52100 Alloy Steel tubing. 


BE SURE ABOUT TUBING — 
SPECIFY 


All analyses .010’’ to %” O.D. 
Certain analyses (.035’’ max. wall) 


West Coast: Pacific Tube Company, 5710 Smithway St., 
Los Angeles 22, Calif. UNderhill 0-1331. 





Time, material and money were saved and the product improved. 


Such savings are almost a commonplace with Superior 
customers. Because of our long experience in standard pro- 
duction of what is generally regarded as specialty tubing, we 
can frequently supply a quick and easy solution to the most 
difficult problems... and generally do so without charging 
“premium” or special handling prices. 


If you have a need for fine small tubing in any analyses... 
almost any shape... and of a superior quality . . . it will pay 
you to check with us. We may be able to fill your needs from 
stocks of our selected distributors in key cities. Write Superior 
Tube Company, !968 Germantown Ave., Norristown, Penna. 


ROUND AND SHAPED TUBING 


Available in: 


Carbon Steels: 
A..S.1.—C-1008, MT-1010, MT-1015, C-1118, 
MT-1020, C-1025, C-1035, E-1095 


Alloy Steels: 


A..S.1.—4130, 4132, 4140, 4150, 8630, 
E-52100 


Stainless Steels: 
A1.S.1.—303, 304, 305, 309, 310, 316, 317 
321, 347, 403, 410, 420, 430, 446, T-5 


Nickel Alloys: 


Nickel, ‘'D Nickel’*, ‘‘L Nickel'*, ‘*Monel’*, 
“K Monel’, ‘‘Inconel’*, 30% Cupro Nickel. 


Beryllium Copper 


up to 1%" O.D. 


*Reg. U. S. Trademark 
Internatione! Nickel Company 
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> For Operating Ease in Inaccessible Locations 


INSTALL 
R-S CHAINWHEEL 
VALVES 


Few Chainwheel Turns. R-S Valves are com- 
pletely closed from the fully open position 
by the movement of the valve vane through 
771° of arc. Operating ease is one of the 
chief advantages of R-S Valves. 
Economy in First Cost. R-S narrow face-to- 
face design results in minimum number of 
working parts, less metal, less machining, 
lower weight and less supporting structure— 
hence economy in first cost. 
Accurate Engineering. Body assemblies are 
accurately engineered mechanically and met- 
allurgically. A. S. A. standards are equaled 
or exceeded in every detail. 
Low Pressure Drop Saves Power. In the open 
position the streamlined vane causes 4 
Venturi action. Pressure drop is therefore 
exceptionally low. Pumping costs are Fe 
duced accordingly. 
More Control Rangeability. Power-controlled 
rime movers delivering 15 foot-pounds to 
38,000 foot-pounds of torque open or close 
at any desired speed. Full closure requires 
one second to ten minutes depending on 
requirements and the type of material con- 
trolled. Positive pend |e obtained with a 
rubber seat. 
Self-cleaning. There are no pockets to house 
sediment, no change of flow direction to 
create turbulence or wire drawing and there- 
fore less likelihood of erosion and cavitation. 
Maintenance Practically Nil. Every R-S Valve 
is designed and constructed for rugged 
service and provided with safety factors to 
ive complete satisfaction in the service for 
which it is designed. Packing trouble is not 
common to R-S Valves since the shaft moves 


only with an oscillating motion. Ee 













Consult your local R-S Valve Engineers, or write direct. 
R-S PRODUCTS CORPORATION « 4600 Germantown Ave., Philadelphia 44, Pa. : Lu 
An S. Morgan Smith Company Subsidiary 


DISTRICT OFFICES IN PRINCIPAL CITIES 


PRODUCT! 
Chemical € 
Precision Le 
OTHER DI 
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Page 1212—IJnstruments—Vol. 25 











ow to tell 






when trans formers 


suffer from high 


or low blood 


pressure 


Teeniteians are sensitive to temperature changes. The load on USG creative instrumentation produced this 
, : > is : » Sin oe Pannen ss ve exclusive 3'2" oil-filled Transformer Gauge 
transformers of the inert-air or gas filled types increases or decreases aise dak. e Gaaeaels ain ca 


mits direct attachment of gauge to trans- 
former. Case actually “breathes”, eliminating 


if no visual or aural danger signal were given. “barometer effect". 


with the ambient temperature. This could lead to trouble 


US Gauge studied the need and came up with two solutions— 
two USG Transformer Gauges. One solution—the USG oil-filled 
transformer gauge, is so constructed that oil dampens vibration from the 
transformer making it possible to mount the gauge directly upon the 
transformer. Vibration which might cause an ordinary compound gauge 
to fail will not affect this instrument. 

The other answer—the USG Transformer Compound Alarm Gauge is 
capable of being hooked up to any of the warning signals currently 
available. It provides unusually accurate indication and low switching 
differentials for a gauge with such low pressure limits. 

If you are interested in the health of your transformer, you will want us 
to forward full details on these Transformer Alarm Gauges. If, however, 





you are more interested in the way USG approaches an instrumentation 


You are looking at the USG 32" Transformer 
Alarm Gauge. Note the easily-readable dial 


problem—your problem—get in touch with United States Gauge, 


Division of American Machine and Metals, Inc., and connections for hooking in a signalling 
. ; er Z system. Separate diaphragms for operating 
Sellersville, Pennsylvania, and let our Engineering polater and switches eliminate fricilon ervers. 


and Production ‘know how” assist you. 


Lully Zraiges Cngiecial foo Enduring Acura UNITED STATES GAUGE 





PRODUCTS OF UNITED STATES GAUGE... Absolute Pressure Gauges ° Aircraft Instruments * Air Volume Controls * Altitude Gauges * Boiler Gauges 
Chemical Gauges * Mercury, Gas, and Vapor Dial Thermometers * Glass Tube and Industrial Thermometers * Flow Meters * Inspectors’ Test Gauges 


Precision Laboratory Test Gauges * Marine, Ship and Air-Brake Gauges * Voltmeters * Ammeters * Welding Gauges. 
OTHER DIVISIONS OF AMERICAN MACHINE AND METALS, INC. AT SELLERSVILLE, PA.: GOTHAM INSTRUMENTS, AND AUTOBAR SYSTEMS 
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Yes, this Veeder-Root Gasoline Pump Com- 
puter speaks the languages of 144 countries! A 
rugged, accurate mechanism of 800-plus parts, it’s 
the modern protection given you by gasoline 
pump manufacturers, gasoline refiners and their 
service-station outlets ...to make sure you get 
full measure in your tank, and the right change 
in your pocket (or you can buy in “even money”). 
And what’s more, it underscores the fact that 
“Veeder-Root Counts Everything on Earth”... 
electrically, mechanically or manually... with 
standard and special devices of every conceivable 
type. Do you have a counting problem, in any of 
your defense work or any of your regular produc- 
tion? If so, you can count on V-R to help you in 
every possible way. 


VEEDER-ROOT INCORPORATED 


“The Name That Counts” 
HARTFORD 2, CONNECTICUT 


Chicago 6, Ill. * New York 19, N.Y. * Greenville, S. C 
Montreal 2, Canada * Dundee, Scotland 


Offices and Agents in Principal Cities 2 


Counts Leerything on Earth: 
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Look behind this new Taylor Dial 





and you will see aa all-new movement design that gives 
greater accuracy, greater flexibility of adjustment, and 
greater convenience for temperature, pressure and load 
applications. 


FOR TEMPERATURE, mercury actuation uses a new Bour- 
don spring that gives greater accuracy and sensitivity 
and 100% over-range protection, short range spans, 
and smaller bulbs for installation convenience. Avail- 
able leo with gas, organic liquid (Monolex) or vapor 
actuation to fit every temperature requirement within 
the limits of —100° to +1200° F. 

FOR PRESSURE, there are range spans from 12 psi to 
20,000 psi, Bourdon springs or C springs in a variety 
of metals to fit required services. Standard thin dia- 
pnragm volumetric pressure systems can also be used. 


TAYLOR INSTRUMENTS 





FOR LOAD, a new mercury Bourdon spring has been 
developed for highest accuracy with Taylor tension 
and compression load elements. 


THE NEW CASE is made of die-cast aluminum, can be 
face or flush mounted, is fume and moisture proof. 
Special pointer permits easy, accurate zero settings. 
Take your choice of double-strength sheet glass, shat- 
terproof glass or anti glare glass. Ask your Taylor 
Field Engineer, or write for Bulletin 98214. Taylor In- 
strument Companies, Rochester, N. Y., and Toronto, 


Canada. 
Vv v v 


Instruments for indicating, recording and controlling 
temperature, pressure, flow, liquid level, speed, 
density, load and humidity. 


MEAN ACCURACY FIRST 
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for temperature, pressure, 
liquid level control... 


For dependability and economy . . . whether for plant =~ 
equipment or manufactured products . . . specify Klipfel Float Valves 
Valves .. . a wide range of standard types, as illustrated 
below, or controls designed specifically for you. If you 
have a control problem, discuss it with Klipfel Engineers. 
Write for the latest Klipfel Valve bulletins shown here; 








each contains valuable, easy-to-use selection and specify- Porn 
ing data. ~ 








qhermosvone 


valves 






FINDS VACUUM-SYSTEM LEAKS 
WITHOUT SHUTTING DOWN 


At Mrs. Tucker’s Foods, Inc., Sherman, Texas, a G-E Type 
H Leak Detector is used to find minute leaks in the vacuum 
deodorizer. Operator pictured inserts G-E Leak Detector in 
exhaust pipe of vacuum system. Using portable cylinder of 
Freon, workman then goes over entire system. Leaks draw 
the Freon into the system and through the exhaust pipe, 





















sounding auto horn alarm. Freon does not contaminate oil. @| 
For more information on the Type H Leak Detector, contact 
your nearest G-E Apparatus Sales Office or write General e| 
Electric Company, Section 687-106, Schenectady, N. Y. 
GENERAL @@ ELECTRIC e 
@] 
@] 





RING 
MI 


Page 1216—Jnstruments—Vol. 25 





Here is an easy equation— 


HAGAN Ring Balance Meters = Dependability 





V4 ITH Hagan Ring Balance Meters you get 


accurate flow integration on oxygen, water, steam, 





gas, oil or other fluids. You get a meter that is 
rugged and sturdy, but still a precision instrument 
throughout. Design is simple and maintenance 


costs are low. 


HAGAN RING BALANCE FLOW METERS 
are the most versatile meters available. A single 


meter unit can indicate, record, and integrate one 





or two flow rates. Standard modifications provide 
for pressure and temperature compensation. Ring 
assemblies are available which are capable of 
measuring differentials from 1” to 420” water 


Features of every HAGAN column maximum and for static pressures ranging 


up to 15,000 psig. 


+ 
Ring Balance Meter For more information on how dependable Hagan 


e Ring Balance Flow Meters can answer your meter- 
include: ing problems, clip the coupon, or write, wire or 
. call Hagan Corporation, Hagan Building, Pitts- 


burgh 30, Pennsylvania. 





®@ Ease of dead weight calibration 


® No stuffing boxes Clip this Coupon for information 


® Adjustable, full scale range 


to... i 


® Mercury level not critical 


. Betees | Hagan Corporation I 

® High sensitivity at low flow rates | Hagan Building | 

| Pittsburgh 30, Pennsylvania | 

| Please send me further information on Hagan Ring Balance | 

Meters. I am particularly interested in 

| | 

HAGAN CORPORATION '*™ ! 

| position | 

HAGAN BUILDING, PITTSBURGH 30, PA. | | 
COMPANY 

BOILER COMBUSTION CONTROL SYSTEMS ae ails | 

RING BALANCE FLOW AND PRESSURE INSTRUMENTS — | | _ | 

METALLURGICAL FURNACE CONTROL SYSTEMS J on — — | 

CONTROL SYSTEMS FOR AERONAUTICAL | 1-9; | 


AND AUTOMOTIVE TESTING FACILITIES 


iti nessiemmistiacnnin Ninmnmemnnmnnnnsinia 
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Converter’s job in Speedomax instruments 
is to receive the (often very small) direct 
current signal which is related to the tem- 
perature, stress pH or other condition 
being measured, and produce an alternat- 
ing voltage. This output is amplified, and 
then directs the balancing system to meas- 
ure, record, and if desired control. 





Good engineering shows in this Amplifier’s 
thorough filtering, high impedance, and 
plug-in connection to the rest of the 
Speedomax. 


Good engineering 
shows in this Slide- 
wire’s non-induc- 
tive winding and 
in absence of any 
flexible leads 
which might form 
inductive loops. 





Good engineering 
shows in this bal- 
ancing motor’s 
small size, and in 
its torque ample 
to operate acces- 
sory control and 
signalling fitments. 


Expansion pr 
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field engineering, product 408 Sl elopment. Widely 
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\NITIES AT L&N 
ablished firm has 






A Ue of engineering 
for 0. Component | 


@ The operating precision of the thousands 
of Speedomax Recorders and Controllers 
which serve industry and science begins with 
the engineering of components like this Con- 
verter. Our specifications apply at all stages— 
all the way back to the plants which make 
metals, insulation materials, etc., for us. These 
specs represent also the best thinking of our 
suppliers’ engineers. The resulting materials are thus quality- 
controlled for us—and us alone. 





From these materials our engineers tell our factory how to make 
converter parts to truly tight specifications. Some parts require prin- 
cipally flatness, or elasticity, or dimensional stability. Reeds need 
correct natural frequency. Many parts of course combine Various 
needs; each gets its requirements. 


Life tests show Fidelity and Stamina. Ingenious and often orig- 
inal design creates from these parts a converter with noise level 
equivalent to only 0.2 microvolt in an emf potentiometer circuit. And 
this fidelity promotes accurate measurement and control. 


Running on life tests since 1948, present-model converters are today 
still well inside performance tolerances. Such a run equals 21.9 
years of 8-hours-a-day, 200-days-a-year-service—or 1.9 years more 
than the present age of the first Speedomax. 


This kind of engineered performance is also built into the amplifier, 
slidewire, motor and scores of other exclusively Speedomax parts. 
It’s at your service whether you want to control temperature of steel 
billets, or record the laboratory studies of steel molecules. Call on 
L&N application engineers in selecting the exact range (from among 
thousands) and the exact measuring circuit (from among 2300) to 
meet your needs. Write our nearest office, or 4955 Stenton Avenue, 
Philadelphia 44, Pa. 










LEEDS NORTHRUP 


instruments * automatic controls * furnaces 
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EDITORIAL 


By M. F. BEHAR 





THE AUTOMATIC FACTORY- 


LOSE approximations to the “man- 

less” plant are continuous-process- 
ng plants in which the most critical 
steps are those in which liquids and 
yuses are processed. None is a “factory” 
n the usual meaning of a plant where 
solid raw materials are cast, stamped, 
nachined and otherwise fabricated into 
parts which, in turn, are assembled 
into finished products such as appli- 
ances and automobiles, beds and _ bi- 
cycles, cameras and clocks, and so on 
to zippers. 

Visitors to even the most modern 
refineries observe manual labor being 
done on the loading docks. The criteria 
for defining a “plant” and a “factory” 
have much to do with calling a particu- 
lar plant or factory ‘“‘manless” or “auto- 
matic.” To technical men, common- 
sense says that one fully-instrumented 
refinery proper may be called a manless 
“plant,” whereas one fully automatic 
screw machine may not be called a 
manless “factory.” 

But most non-technical people who 
have asked us to explain “manlessness” 
could not see this distinction. To some 
of them, one automatic screw machine 
or one can-filling machine IS a man- 
less factory because it runs without 
human attention, whereas one modern 
refinery IS NOT a manless plant because 
trained men are on duty in its control- 
house. Some of them were so unkind as 
to quote against us our 1942 assertion 
that only when the control-house MEN 
are replaced by a “judgment-and-de- 
cision” type of automatic controller 
will the refinery be truly manless. But 
we have also proposed a new criterion 
for the “‘manlessness” of either a plant 
or factory, based on (1) the degree to 
which waste or spoilage (in any form) 
is minimized, and on (2) the degree to 
which this minimization of spoilage 
itself, is automatized. 


Consider the simplicity of inspecting 
the products of continuous processes 
and the ease of speedily making cor- 
rections before a single gallon of the 
effluent has to be condemned. Then con- 
sider the complexity (and hence diffi- 
culty) of inspecting all the components 
of an assembly and testing the assembly 
in various ways, together with the diffi- 
culty of “feeding back” corrective in- 
formation in time to prevent rejects o1 
seconds. Thus, our criterion seems to 
favor continuous-process plants as 
against multiple-fabricating-operations 
factories; but it points the way to sav- 
ing untold millions of man-hours per 





100% Automatic Inspection . .. Plus 


Automatic Corrective Action 


year in Defense and civilian-goods fac- 
tories. Of course it will be difficult to 
make factories as manless as continu- 
ous-process plants! In cases it 
may seem impossible. 


some 


What really is impossible is to make 
time run backward: no human or auto- 
matic inspector can order a change in 
last week’s (or last hour’s) production 
lot of Part S-35-J-91. But it’s the same 
in continuous-process plants: no human 
operator or automatic controller can 
control what the and flows 
and temperatures WERE last week or 
one minute ago! 


pressures 


Preventing rejects or seconds—or 


OBTAINING INFORMATION FROM A 


provide information of the type needed for 
before they exceed tolerances.” 
control of temperature, 


trend. 
tured. The better way, of course, 
(or in any 


on moving quality-control charts 


to automatic correctors. 


The picture suggests how a human “corrector” 
reduced spoilage by being able to observe trends. Note 
that he recently eliminated oversize rejects and 
undersize 


that he had previously eliminated all 
rejects. The final step is to automatize the 
corrective actions. 





MULTI-STATION 
AUTOMATIC INSPECTOR. (In this example, each part is subjected 
to “‘tests A, B and C”’ before being classified dimensionally.) 
Common practice—classification bins next to inspector—does not 
“catching deviations 
One essential, as in the automatic 
flow, etc., is information about deviation 
This time-base information can be provided even without 
instruments, by a belt between inspector and bins, as here pic- 
is remote instrumentation: 
instead of belts, instruments giving the time-base information 
other usable 
form) in a central location, and feeding this information 


has 


waste in any form—is essentially a 
matter of catching deviations before 
they become large. For continuous proc- 
esses, the first step is to install ade- 
quately sensitive primary measuring 
elements: thermocouples, orifice plates, 
PH cells, ete. For machines which turn 
out parts one by one, the first step is 
to install primary measuring elements 
in the form of adequately sensitive (and 
otherwise suitable) automatic inspec- 
tors and classifiers: not only dimen- 
sional but those that test automatically 
for mechanical, electrical, and chemical 
properties or characteristics. 

The second step is to use the informa- 
tion provided by the measuring ele- 
ments—to use it quickly, before the 
deviations in the measured dimensions 
and properties become larger than the 
tolerances. With regard to this second 
step, we must confess that most Tool 
Engineers and Production Managers 
believe that it is too expensive. And as 
for the third and final step—automati- 
cally feeding back the corrections in 
time to prevent spoilage—that’s where 
most production men dismiss us as an 
impractical visionary. 


Difficult? Yes! Impossible, no! 


























Test A’ rejects 
» Test "B" rejects 
Oversize rejects 
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+0.001 


ACCEPTED 


—(0. 002 Low aah 
~ Undersize rejects 
Test C"rejects 
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The Month’s NEW 





INSTRUMENTS 


In this department we report each month new devices for measurement, inspection, testing, 


computing, metering and automatic control 


in the form of concise technical descriptions. 


FOR FURTHER INFORMATION USE THE POSTAGE-FREE ORDER CARD ON PAGE 1315 





Round-chart Recorders and 
Automatic Controllers 


New 12-inch round-chart 
and automatic controllers, added to 
maker’s “Dynamaster” line, are high- 
speed continuous-balance null-type po- 
tentiometer and bridge instruments for 
indicating, recording and controlling 
variables that can be translated into 
direct current or emf. or capacitance 
or resistance. Usable primary elements 
include thermocouples, radiation de- 
tecting units, resistance thermometer 


recorders 











bulbs, pH amplifiers, tachometer mag- 
netos, strain gages, smoke density de- 
tectors, thermal converters for power 
measurements, beta-ray gages, ete. 
Models are offered for full-scale pen 
travel in 7 seconds, 3 seconds, 1.5 sec- 
onds, or 24 second, with a wide variety 
of ranges. Controlling models are avail- 
able with all types of pneumatic and 
electric control action. Unit universal 
construction permits complete inter- 
changeability of components. Record- 
ing mechanism is on front of a hinged 
aluminum alloy panel which can _ be 
swung out to gain easy access to elec- 
tronic components. Case is moisture-, 
fume-, and dust-proof; is suitable for 
wall, flush-panel, or front-of-panel 
mounting.—The Bristol Company, Wa- 
terbury 20, Conn. 

Mention No. 1101 when filling out card. 


Gas Analyzer 


New “Gas Master,” for quantitative 
gas analysis by relative thermal conduc- 
tivity, has double-pass “Model 30-S” 
primary element which gives full re- 
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sponse to most changes in gas quality 
in less than thirty seconds. Special con- 
struction of gas passages permits use 
of any non-corrosive cylinder gas or 
mixture as reference, facilitating oxy- 
gen and nitrogen purity studies, cyl- 
inder identification and observation of 
enriched oxygen and nitrogen atmos- 
pheres. Inert and special atmospheres 
may also be tested, as well as flue gas, 
respired air of humans or animals, and 
air:gas precombustion mixtures. Op- 
tional connections are provided for a 
recorder, also a calibrating resistor in 
galvanometer circuit for full-scale 
range adjustment. Dry cells supply cur- 
rent for portable operation; when unit 
is permanently installed, an external 
6v.de. source may be connected.—The 
Gow-Mae Instrument Co., 22 Lawrence 
St., Newark 5, N. J. 

Mention No. 1102 when filling out card. 


Temperature Controllers 


New “Thermo Electronic” tempera- 
ture controllers use resistance-bulb pri- 
mary elements, are available in six tem- 
perature ranges between limits of 
minus 100 F. and 600 F.; have relays 
with load contacts for operating heat- 
ing elements, electric valves, etc., and 





signal contzcts for red and green lights 
on instrument door. It is claimed that 
when temperature at resistance bulb 
deviates as little as 0.1 F. from set 
point, instrument takes immediate cor- 
rective action. Control action is con- 
tinuous. Resistance bulbs have small 
volume and mass and solid contact be- 
tween winding and housing. Measuring 
circuit is accurate within 0.25 percent 
of scale range. Variations in a-c. voltage 
or in resistance of bulb leads do not 
impair accuracy. Circuit is immune to 
electrical interference from induction 
heaters, spot welders, etc. Relay chat- 
ter is eliminated by lock-up circuits. 
Control relay is only moving part in 
instrument.—Thermo Electric Co., Fai 
Lawn, N. J. 

Mention No. 1103 when filling out card. 


Contact-making D-e. 
Indicator-Controller 


New “Model 1087” contact-making 
instrument, of new core-magnet-mech- 
anism type, has two stationary contacts 
(each independently adjustable over 
scale range by means of an insulated 
knob on front of instrument) and a 
contact carried on pointer. Contact 
circuit is electrically insulated from 


100 15 


iLT7> 


MICROAMPERE 


b. ¢ 


{ 





67 


moving-coil circuit and is subjected to 


a dielectric test of 500 volts a.c. be- 
tween these circuits, as well as_ be- 
tween all circuits and case. Contact 


rating is 6 volts 0.083 amps. d-c. non- 
inductive, maximum. For automatic 
control, contact circuit can command 
small power relays, electronic relay sys- 
tems, ete.—Weston Electrical Instru- 
ment Corp., 617 Frelinghuysen Avenue, 
Newark 5, N. J. 

No. 


Mention 1104 when filling out card, 


Mechanized Electroanalyzer 


New “Electro-Analyzer,” available in 
2- and 4-spindle models, makes it pos- 
sible to run separate (or duplicate) 
electroanalyses simultaneously. In both 
models, each spindle or station is 
equipped with its own independent com- 
ponents, permitting a complete flexi- 
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bility of schedule. Another feature is 
increased power facilities: 10 volts at 
10 amperes, with a-c. ripple held to 
ess than 2 percent. Rate of deposition 
being greatly affected by temperature 
of sample, new 200-watt thermostated 
“Sample-Heater” has been designed. 
\ wide variety of accessories are avail- 
able to “custom-tailor” new analyzer 
to specific laboratory needs. For ex- 
ample, many stirrer-electrode combina- 
tions are possible. New “Mercury Cath- 
ode Cell Kit” does away with time- 
consuming preanalysis separations by 
plating-out undesirable elements in a 
sample.—Fisher Scientifie Co., 717 
Forbes St., Pittsburgh 19, Pa. 

Mention Ne. 1105 when filling out card. 


Photoelectric Control Units 
New 


photoelectric 
against 


maker’s source and 
feature protection 
tube-filament 


models of 
relay 
light-source or 





failure, tube warm-up protection posi- 
tive plate relay operation, positive- 
tube shields and rubber-based tube sock- 
ets.—Autotron Co., Bow T772-Q, Dan- 
ville, Illinois. 

Mention No. 1106 when filling out card. 


Electric-contact-making 
Traction Dynamometer 


New “Model EL” traction dynamom- 
eter operates electrical warning sig- 


nals, relays, motors, switches, ete.; is 





available in 13. different 


capacities 
from 0-500 Ibs. up to 0-100,000 Ibs., 
with 5-in. or 10-in. diameter dial; is 
furnished with shackles and attachment 
pins; is rust- and moisture-proof. 
W. C. Dillon & Co., Inc., Forest Park, 
Illinois. 


Mention No. 1107 when filling out card. 


Hygrometer for Sealed 
Packages 


New “Hydrotector” measures effec- 
tiveness of sealed packages in prevent- 
ing corrosion damage to their contents. 
Complete system consists of sensing 
clement, portable indicator, mountings 
and tools. Humidity of sealed enclosure 

measured by a small sensing element 
permanently installed inside package 
and connected electrically through a 
mounting to exterior of package. Por- 
able indicator makes contact with 
mounting for reading. No special train- 
ing is required. An individual package 





20 MICROAMP METERS 


WELCH D.C. 


PANEL METERS 





dependable- 
sensitive=- 
accuracy 2% 
ragged - 


Standard Equipment for many 
Radiation Devices, these Rug- 
ged, High Sensitivity Precision 
Instruments are the product of 
many years’ experience in 
building Electrical Measuring 
Instruments. 


¢ Alnico Magnets 

¢ Sapphire Jewel Bearings 

¢ Selected Steel Pivots 

¢ Fume-proof Metal Scales 

¢ Extremely Rigid Mount- 
ing 

¢ Sensitive Movement 

¢ High Torque Ratio 

¢ Stable and Well-Damped 


¢ Cases Moulded Bakelite 
for Flush Mounting 


MODELS 
350—3l inch round—2.4 inch scale 
351—3 inch square—2.4 inch scale 


451—4l inch rectangular 
5 inch scale 


TYPES 
Microammeters 0-20 
up to 0-500 
Milliammeters 0-1 up 
to 0-500 


Ammeters 0-1 up to 
0-30 


Voltmeters, various 
ranges, 100 to 
50,000 ohms per 
volt 

Zero Center Amme- 
ters 

DB Meters 

Rectifier Instruments 

Thermocouple Me- 
ters 

Special Sealed Me- 
ters 

Other Models and 


Ranges Available. 


WRITE FOR OUR 
METER CATALOG 


Ww. M. 


1515 SEOGWICK STREET, DEPT. B 


\la e 








MODEL NO. 350 


‘ye Re 
ences lunay, — 
ae = Sa 


19 “2, 
5 oe , 


“Ss 
VOLTS 


QIRECT CURRENT 





MODEL NO. 351 


MILLIAMPERES 


OIRECY CURRENT 


MODEL NO. 451 


WELCH SCIENTIFIC COMPANY 


CHICAGO 10, ILLINOIS, U.S.A 
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may be checked in less than two seconds. 
“Hydrotector” can be installed in pack 
ages already sealed without doing harm 
to moisture barrier, or may be installed 
in packages being prepared for storage. 

American Instrument Co., Ine., Silver 
Spring, Maryland. 


Mention No. 1108 when filling out card. 


Vibration Pickup 


New “Type 122” vibration pickup can 
be used in ambient temperatures as 
high as 500 F.; has no soldered joints 





insulation 


wiring, 
and materials are said to resist elevated 


or connections. All 


temperatures. Pickup is claimed to 
have no practical lower limit on ampli 
tude. Sensitivity 21 mv. per 0.001 in. 
double amplitude per 100 cps. Unit is 
convertible to horizontal and vertical 
operation. Usable frequency range 5 
to 2000 cps.—The MB Mfg. Co., Inc., 
Vew Haven, Conn. 


Mention No. 1109 when filling out card. 


. . ad 
Differential Pressure 
Controller 
New “Type BB” operates a mercury 
switch from change in relationship of 
two pressure sources, such as upstream 


, “4 








b 





ae 
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and downstream pressures in case of a 
filter or orifice; can be furnished to 
function either from an increase or 
from a decrease in pressure difference. 
However, “Type BB” provides for re- 
versing switch operation by interchang- 
ing pressure connections. Construction: 
Two matched chrome molybdenum 
Bourdon tubes operating one “Mer 
coid” magnet-actuated mercury switch. 
Ranges 60 to 2,500 psi.—The Mercoid 
Corp., 4201 W. Belmont Ave., Chicago 
41, Jil. 


Mention No 1110 when filling out card. 


Air-meter 
New ‘Model H Air-Meter” operates 


on 90 to 135 v. ac., is accurate to 2 
percent, measures velocities by means 





of a sensitive thermopile located in 
probe; is compensated for rate of tem- 
perature change; has dual velocity 
ranges (10-750 and 750-5500 fpm.) 
and an expanded low-range scale. Kase 
of operation: one switch turns on cur 
rent and selects range; an adjustment 
of calibration knob compensates for 
line-voltage variations. “Model H” is 
adaptable to applications requiring per 
manent or remote installations. Any 
recorder operating on 10 mv. or less 
with a low current drain may be used 
with it.—Hastings Instrument Co., 
Hampton 10, Virginia. 


Mention No. 1111 when filling out card. 


High-precision Ultrasonie- 
principle Thickness Gage 
New “Audigage Ultrasonic Microm- 


eter” provides measurements consist 
ently within 0.5 percent of actual thick- 





ness from one side of materials with 
smooth surfaces; can be used on hemo 
geneous materials capable of transmit 
ting ultrasonic waves generated by a 
vibrating crystal. Instrument is de- 
signed to operate with high precision 
over an infinite series of relatively nar- 
row thickness ranges between 0.01 in. 


and 12 in. Plug-in frequency coils and 
matched dials for any desired frequen. 
cy permit selection of frequency suited 
to required thickness-range. Since in- 
strument accommodates two coils at 
once and each dial has provision for 
two scales, user has two. thickness 
ranges at his command at all times. 
Scales can be computed either for direct 
reading or to show deviations from 
any standard thickness desired. Instru- 
ment can be furnished for operation 
either on its own self-contained power 
supply or on 90-115v. 60-cycle power, 
Branson Instruments, Ine., 430 Fair- 
field Ave., Stamford, Conn. 
Mention No. 1112 when filling out card, 


Automatic Time Controller 


New “Add-A-Cycle Timer” provides 
a wide range of time cycles. Set-up time 
is minimized through use of plug-in ad- 
justable timers, which are supplied in 
six overlapping ranges, from 1.5-12 sec- 
onds to 15-120 minutes. Thus it is pos- 
sible to have adjacent cycles with widely 





varying time limits. Basic unit has two 
plug-in positions, and any number of 
them may be cabled together and will 
cycle as a group, so that an unlimited 
number of time cycles may be obtained. 
Normal rating is 10 amps. 115 v.ac.; 
special ratings on request. For process 
timing “Add-A-Cycle” is custom built 
in wall-mounting cases with any re- 
quired number of adjustable plug-in 
time cycles. Any cycle may be skipped 
without loss of time in event any part 
of process is temporarily out of use. 
Becker Equipment Co., 3020 N. Cicero 
Avenue, Chicago, Il. 

Mention No. 1113 when filling out card. 


iy . . rgve 
Washing-machine Timer 
New “Washing Machine 
a plug-in portable model with deco- 
rative dial; automatically shuts off 
washing machine at end of selected 


Timer” is 





q 


interval depending upon kind of ma- 
terials put in machine; may stand or 
hang from wall: has a Telechron motor. 

The Tork Clock Co., Ine., Mount 
Vernon, N. Y 


Mention No. 1114 when filling out card. 
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ai Digital Computer D = eB b N DA B L b 












n- New “Elecom 100” has a controlled 
ed memory capacity of 102,400 nine-digit M i C e O-S € Oo N D T | M | N G 
in- “words”; can solve a 10-digit mathe- *, 
at matical problem in 3 milliseconds; is 
or aid to be the first low-cost ($62,500) 
BS general-purpose electronic computer of 
EBs its type to be mass-produced for gen- | 
pct eral use by business and industry. It 
om consists of three units: (1) convention- 
i al-type office desk at which operator 
on sits, (2) metal drum memory unit, (3) | 
rer computer proper which is housed in 
viel five steel cabinets joined together in a 
ws semi-circle. It operates on standard 
120-v. ac. and can be easily moved about 
rd, as units are mounted on casters.—Elec- 
tronic Computer Corp., 160 Avenue of | IN MEASURING: 


the Americas, New York, N. Y 


i ti rT illing out card.| @ WELOCITY 


Mention No. 1115 when filling out card. 


“ | @ ACCELERATION 
ud- Digital-output Transmitters | e@ DETONATION 8 MEGACYCLE 
for Pressure, Flow, ete. | TIME 

Os- New models _ of “Digitrans” “ie * DOPPLER COUNTER- 











ely possible indication or recording in digi- 

tal numbers of mechanical displacement, FREQUENCIES CHROT:OGRAPH 
; pressure, acceleration, temperature, 
7 flow-rate, total flow, etc. Principle: fre- | e PULSE 


; quency proportional to moving-member | CHARACTERISTICS 
deflection is converted to a number by 
an electronic counter (supplied — by | 
user). Natural (center) frequency of | 
a unit is preset at factory, may be 
from 2 to 40 ke.; variation of frequen- 
cy for full-scale range (of pressure, | 











wo flow, etc.) can be from plus-and-minus | 
of 2 percent to plus-and-minus 50 percent | 
vill "gare ae Jeeta Wincatans. saan.) 
of center frequency. Therefore, reso- | 
0 lution depends on chosen center-fre- | 
se quency and on_ required frequency 
bait shift; and accuracy depends on num- | 
‘lt ber of readings or records taken per 
: minute or per secoad, Attainable resolu- 
ie tion could be one part in 30,000. Most 7 
ee units have intrinsic accuracy of 0.1 per- GREATER ACCUR 
se" cent of full-scale; some units have The use of an 8 megacy¢ ighest resolution of time 
sie temperature control to minimize tem- | measurement available 
= perature error. Output of a unit can be | 
iii: read directly by operator; or can be | COMPLETE DEPE ; 
i transferred to magnetic tape or to re- To assure the highest prward 3-stage binary 
sie cording or printing instruments; or can | counter is used at the/8 megacyc @ conservative use of 
be stored in IBM or Remington- Rand | decade counters at the 
punched cards.—Wright’) Engineering | 
Co., 180 EF. California St., Pasadena, DIRECT READI 
IS Calif. Digital eahaumtion a rom u micros cond to 1 second by 
CO- Mention No, 1116 when filling out card. means of 6 Potter d f a* micr nd are read from a 
7 3-stage binary coun which indi in f Vs mona 
tec 
Stopelock PROVED PERFORMANC 
New “Durachron” spring-driven 4-in.- Ten years of s “in preving grounds and r@éarch centers give ¢onclusive evi- 
dial stopelock is claimed to be superior dence that simplified eircvitry inherent in th@ Potter Counter-Chronof hs pro- 
to conventional stopwatches because | vides the glaximum relighility fpr critical timing @pplications. 
(1) it frees both hands and (2) it is| 4 
more rugged and durable than = stop WIDE APPLICATION \ 
watches. It is capable of three different | _— is a Potter Counter-Chronograph made for your specific apphéation.,.. . High- 
ns recorders are available for permanent recording of measurements at 
up to 150 per second. . 
RITE FOR INFORMATION AND ENGINEERING DATA 
SPOTTER INSTRUMENT COMPANY 
r fe) R P fe) R A 1 t 9) 
121 CUTTER MILL ROAD, GREAT NECK, NEW YORK 
MANUFACTURERS OF 
PREDETERMINED ELECTRONIC COUNTERS + FREQUENCY TIME COUNTERS - PRESET INTERVAL GENERATORS 
ma- HIGH SPEED PRINTING AND RECORDING, SHIFT REGISTERS, AND DATA HANDLING EQUIPMENT 
ol 
tor. | 
ac SEE US AT BOOTH 1101 WEST COAST |. R. E. SHOW 
, | AND NATIONAL INSTRUMENT EXHIBIT, BOOTH 414, CLEVELAND 
ird. 
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methods of operation: (1) Straight 
timing; (2) Timing action which is in- 
terrupted during observation; (3) 
Snap-back timing in which elapsed time 
is read while sweep hand is in motion 


and hand is returned to zero simul- 
taneously to start another reading. 
Cost is said to be “less than an ordi- 
nary stopwatch.”—Andrew Technical 
Service, 3805 N. Clark St., Chicago 13, 
Til. 


Mention No. 1117 when filling out card. 


Adjustable-stem Thermometer 


New “Adjustatherm” adjustable-stem 
thermometer is available in 6.5 in. and 























11.5-in. stem lengths and in three 
| 
‘3 
ie 
| 
1} 
(I 
1 
i 
1} 
i 
uM 

tj 
a 
4| 
4 
hig! 
| 
ranges: 0-150, 0-250 and 0-366 C. It is 


claimed that a set of two ‘“‘Adjusta 
therms” will replace up to nine conven 
tional type thermometers and permit 
obtaining both liquid and vapor temper 
ature without dismantling equipment. 

Scientific Glass Apparatus Co., Inc., 
Bloomfield, N. J 


Mention No. 1118 when filling out card. 


Service Man’s Thermometer 


New model of “Serviceman Thermom 
eter,” for use in testing refrigeration 
equipment, ete., has internal mechanism 
completely reengineered: Bourdon-tube 
connections are fitted into female end- 
Vol. 25 
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pieces and silver-brazed to form leak- 
proof joints; internal stop protects 
against excessive temperatures; geared 
movement is of wear-resisting brass; 
“Recalibrator” has been shifted to 
back of reel-plate where it is easily ac- 
cessible (no need to remove retaining 
ring and glass). New range is minus 
10 to plus 65 F.—Marsh Instrument 
Co., Skokie, Illinois. 

Mention No. 1119 when filling out card. 


for 


Sub-zero Thermometers 
Industrial Processes 


New distant-reading recording and 
dial-indicating thermometers for tem 
peratures as low as minus 200 F. have 
been added to maker’s line. “Model NR 
Sub-Zero Recording Thermometer” has 


6704 


12-inch chart driven by a synchronous 
electric clock movement (spring clocks 
available on special order); weighs 10 
lbs.; can be mounted on any vertical 
surface; is connected to cold chamber 
by an 8-foot stainless steel armored 
tube (longer if bulb is 


necessary) ; 





0.75-in. brass 11 in. long. “Model PD 
Sub-Zero Dial Indicating Thermometer’ 
is available in 6-in. and 8-in. sizes. 


oth instruments are available in sev 
eral scale ranges between limits of 
minus 200 F. and 200 F.—The Dickson 


Co., 7420 So. Woodlawn Ave., Chicago 
19, Til. 


Mention No. 1120 when filling out card. 


Temperature Controller for 
Meat Smoking 


New “Cook-Meater” is an indicating 
signalling automatic 
designed 


and 
controller 


temperature 
for meat-smoking, 





she 


wiener-curing, bacon-finishing, ete. Pri 
mary thermal elements are in 0,187-in. 
stainless-steel probes 6 in. long with 
3-in. nylon handles and 50-ft. cables 
(up to 1000 ft. if specified). Standard 
range is 100-200 F., permitting 1-deg. 
accuracy. Instrument can be supplied 
with an automatic timer; also with 
device to rotate selector switch to a 
different probe every (approx.) 18 sec- 
onds.—-Swieco, Ine., 1512 EF. Lancaster, 
Fort Worth 3, Texas. 

No. 1121 


Mention when filling out card. 


Data-recording M-p. Camera 


New “Model 1013” data-recording 
camera is a 35-mm. motion-picture type 
(developed from North American Avi- 
ation Corp. basic design) for photo- 
graphically recording instrumental re- 
sults. Among features: constant expo- 
sure rate of 1/50th second regardless of 
frame speed; remote selection of au- 
tomatic 4, 8 and 16 frames per second; 
any frame rate less than 5 per second 
may be pulsed manually or by external 
intervalometer; interchangeable Mit- 
chell magazines; Bausch & Lomb 25 


“o- 
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nm. f2.3 coated Baltar lens (or equiv- 


lent) is standard equipment and other 


ypes are adaptable. Camera is suitable 


or photographing not only flight test | 
nstrumentation but industrial and re- | 


earch laboratory readings. It will op- 
crate under severe operational condi- 
tions: in temperatures from minus 60 
Fk. to plus 160 F.; at accelerations 
through 9 g’s; at altitudes to 60,000 
feet. Power requirements are 28 volts 
ic. or 110 volts a.c. optional.—Aremae 
Issociates, 329 W. Washington St., 
Vasadena, Calif. 

Mention No. 1122 when filling out card. 


Automatic Spoken-warning 
Safety System 
New “Message Repeater” is designed 


to promote safety in industrial oper- 
ations. For example, in garages, mes- 


sages such as “Don’t smoke near gas- 





oline” can be repeated at different in- 
tervals. Instrument can be actuated 
by such devices as photocells, hydraulic 
or pneumatic switches, ete., with an- 
nouncements in any interval up to five 
minutes. Messages can be erased and 
new ones recorded in one operation. 
Plastic-enclosed tape cartridge (cig- 
arette-package-size) is easily inserted 
and removed.—Mohawk Business Ma- 
chine Co., 47 West Street, New York 
City. 

Mention No. 1123 when filling out card. 


Automatic Apparatus for 
Melting-points, ete. 


New “Aminco-Furst Meltometer” is 
aid to accomplish rapidly and accurate- 


lv, “for the first time,” temperature- | 
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SORENSEN : J 


REGULATES 
AND CONTROLS 








MODEL 2000S 


SORENSEN ISOTRONIC 
AC LINE REGULATORS ARE 






HIGH 
VOLTAGE 


DC 










































YOUR BEST CHOICE FOR 
PERFORMANCE PLUS ECONOMY 






LOW 
CURRENT 










VOLTAGE ' a 
Men who use instruments prefer Sorensen AC Line Regula- 






DC 
HIGH tors because of regulation accuracy, clean waveform, in- 
CURRENT ‘ 


sensitivity to frequency fluctuation, load range. 

Men who maintain instruments prefer Sorensen AC Line 
Regulators because of circuit simplicity, conservatively 
rated tubes (only 3 in all), built-in ability to deliver 
trouble-free performance for months on end. 

Men who pay for instruments prefer Sorensen AC Line 
Regulators because of reasonable price and the fact that 


there are no extras for installation and special wiring. 


OTHER SORENSEN ISOTRONIC PRODUCTS INCLUDE: 
B-NOBATRONS (high-voltage, low-current DC Supplies) 
FREQUENCY CHANGERS VARIABLE AUTO TRANSFORMERS 


SATURABLE CORE REACTORS AC LINE REGULATORS 


ELECTRICAL SPECIFICATIONS 





Models available 

(numbers indicate 
VA capacities) Output 115 VAC +5%; 230 VAC in “-2S” models 
1508S Regulation 
2508S accuracy 

500S (-2S also) 
1000S (-2S also) 
2000S 

3000S (-2S also) 


5000S (-2S also) 
10000S (-2S also) Load range | 0 to full load 


Input 95-130 VAC, 19,50-60~; 190-260 VAC in “.2S” models 








0.1% against line or load 





Distortion | 2% - 3% maximum 





P.F. range | Down to 0.7 














EeeOES Miscellaneous| Models 150S, 2505, 5005S, 1000S, 5000S, 10000S, and 
15000-2S are self-contained. Cabinets available 
for others. 

1001 Regulation accuracy 0.01%, load range 0 - 1000 VA, output 115 VAC 











+5%, other characteristics similar to those given above. 





———a * ISOTRONIC=Regulation and control of voltage, 

current, power, and frequency by electronic means. 

SORENSEN For Complete Information Write 
SORENSEN & COMPANY, INC. 


375 Fairfield Avenue Stamford, 2 Conn. 
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studies and auto 
of melting-point, 


optical transmission 
matic determination 
olidification point, softening point, de 
hydration point, decomposition point, 
ete. It performs many determination 
automatically; minimizes personal e1 
variables of determination 


ror; reduce 

to reproducible constant measure 
sample size for duplication; and per 
mits for the first time obtaining a ref 
erence value on amorphous material 
with “no melting points.” Transmission 
and temperature of sample are indi 
cated or recorded continuosuly. A max 


imum of 15 minutes is required for mak 
ing a melting-point determination, but 
only one minute for operator to insert 


sample and = set control instrument 


does the rest. Maximum range is 0 to 
500 C.; accuracy is 1 percent of pyrom 
eter scale, (For increased accuracy, re 
duced temperature ranges with zero 


suppression.) American lustrument 
Co., lne., Sileer Spring, Maryland. 
No. card, 


Mention 1124 when filling out 


Resonant-vibration-ty pe 
Non-destructive Tester 
New “Model 102 Sonic Comparator” 


determines natural frequency of vibra 
tion of mass-produced parts (or of in 








within 
range of 100 to 10,000 eps. Body under 
test is continuously excited by a stylu 

like prod driven from calibrated vari 
able-frequency oscillator. Resonance is 
detected and displayed by cathode-ray 


dividual experimental parts) 


oscilloscope whose microphone pickup 
does not touch body under test, there 
fore cannot produce frequency (or am 
plitude) error. Test is non-destructive; 
takes one-eighth or one-tenth of time 
of impact test in inspecting grinding 
wheels, ete.; permits identifying prod 
uct lots and detecting many types of 
invisible flaws. Saturn Electronica Co., 
8237 Witkop Ave., Niagara Falls, N.Y. 


Mention No, 1125 when filling out card, 


Oil Testing Instruments 


New extensive line of equipment for 


petroleum testing labs is announced, 
all conforming to ASTM and Federal 
pecs, some not listed in any current 


catalog of instrument and apparatus 
companies. Undersigned company offers 
also to modify standard designs and to 
custom-design and build equipment for 
non-standard tests.—Technical Equip- 
ment Co,, 4348 San Pablo Ave., Emery 
ville 8, Calif. 


Mention No. 


, 
1126 when filling out card. 
Vol. 25 
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Sheet-steel Drawing-quality 
Fest Instrumentation 

New “Flex-Tester,” developed = by 

Jones & Laughlin Steel Corp. metallur 

gists, mechanizes familiar “corne 

test” performed manually by inspec 





tors and by stamping-press operators, 
and places it on a quantitative basis. 
“Flex-Tester” measures, and indicates 


on its dial, actual resistance to a stand 
ard-dimension bend. Reading is an un 
questionable indication of “drawability” 
and correlates with existing quantita 
tive tests such as tensile, Rockwell, cup, 
etc, Diameter of bend made by “Flex 
Tester” is then measured by means of 
a spherometer to obtain a quantitative 
determination of material’s susceptibil 
ity to “stretcher strain” during draw. 
Steel City Testing Machines, Ine., 8843 
Livernois Ave., Detroit 4. Mich. 


Mention No. 1127 when filling out card. 


Electrically-heated 
Flash-point Tester 
“Kleetric Flash Tester,” clec 
closed cup tester for 
determinations 


New 
trically-heated 
fire-point 


flash and 





(A. S. T. M. Method D-56) is said to 
represent a notable improvement over 
gas- or alcohol-heated testers: greater 
accuracy of temperature control; wide 
heater temperature range (100 to 700 
F.); and greater safety.-Precision 
Scientific Co., 37387 W. Cortland St., 
Chicage 47, TIL. 

Mention No. 1128 when filling out card. 


bend 


Consistency Determination 
Apparatus 


New “Cenco-Bostwick Consistometer’ 
measures consistency of viscous mate 
rials by timing flow over a measured 
course; was originally developed for 
canning industry (catsup, jams, ete.) 
but has been found equally valuable in 
working with other viscous materials 





Construction: a graduated rectangular 
Monel-metal trough divided about 2 in 
from one end into two sections by a 
snap-action gate. When gate is released, 
sample flows into graduated section 
and distance it travels during one min 
ute is noted. As moving edge is not 
uniform, both maximum and minimum 
are measured; average may 
to represent mean consistency 
Central Scientfie Co., 1700 
Hil. 


1129 when filling out card 


distances 
he used 
of product. 
Irving Park Rd., Chicago 138, 


Mention No. 


Heating-rate Regulator for 
Ring-and-ball Test 


“Fisher-Kermac Regulator’ 
automatizes rate of temperature ris 
(9 FL deg. per minute) specified it 
standard ASTM Ring and Ball soft 
ening point determinations (ASTM 
036-26 and Tentative-ASTM H28-42T) 
and prevents temperature variatior 
greater than 9 F. deg. Natural, artifi 
cial or LP gases may be In eactl 
case an appropriate burner is selected 
and adjusted to furnish initially-re 
quired heat. Regulator has synchronous 
motor; adds extra heat needed by auto 


New 


used, 


matically increasing pressure of gas 
entering burner.-Fisher Scientific Co, 
717 Forbes St., Pittsburgh 19, Penna 


Mention No. 1130 when filling out card, 


Temperature Test Cabinet 


New ‘‘Low-Temperature Cycling 
Unit” is for production-line testing: of 
electrical apparatus at both high and 
low temperatures: range is from ambi 
ent to minus 165F., and can be cycle 
to plus 250F. Inside dimensions: 36 in 
wide, 30 in. deep, 30 in. high. Visua 
port permits observation. Unit is said t 
be capable of temperature cycling fron 
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extreme low to extreme high and back to | 


extreme low in unusually short time. 
Electrical strip heating elements are 
adjacent to cooling coils. For safety, at 
beginning of heat cycle all refrigerant 
is automatically removed from coils. 

Industrial Freezer Div., Webber Ap 
pliance Co., Ine., 2740 Madison Avenue, 
Indianapolis 3, Ind. 


Mention No, 1131 when filling out card. 


Cold Test Cabinet 


New modification of chilling cham 
ber of maker’s industrial chilling ma 
chines produces complete circulation of 
convection fluid in chamber six 
per minute, by means of a 
mounted in rear corner of chamber. 
Modification will be available on special 
size units and on maker's standard 
“R-120" Model which has a_ thermal 
capacity of 2000 B.t.u’s per hour. 
Sub-Zero Products, Cincinnati 29, Ohio. 
Mention No. 1132 when filling out card. 


Altitude Test Chambers 


New “TenneyZphere” line of altitude 
chambers is designed to cover majority 
of all altitude test requirements, there 
by obviating extra cost of custom-built 
units. Chambers provide pressures from 





sea level to approx. 80,000 ft., temper- 
atures from 200 F. to minus 100 F., 
relative humidities from 20 to 95. per- 
cent. Temperature recording controls, 
pressure controller and altitude gage 
or mercury manometer are standard 
equipment.—-Tenney E nginecring, Ine., 
26 Avenue B, Newark 6, ! 

Mention No. 1133 when filling out card, 


Salt-spray-test Cabinet 


New “H-T Lucite Salt Spray Test 
ing Cabinet” for fog-type spray testing 
of all ferrous and non-ferrous metals, 


FPR ae 





organic and inorganic coatings, is said 
to be inert to all solutions and gases 
used in complete range of fog-type test 
ing and to last indefinitely in continuous | 


times | 
mixer | 





CLEAN and ORY 


: pies Ase 






Backed by years of experience, ae 
INDUSTROL Dynamic Dehumidifiers { 
have beén especially designed to ( { 
provide clean, dry instrument air, at \ 
low cost. With their use a drastic re 
duction of instrument maintenance egg 
is made possible. Costly instruments 


can last longer, operate at maximum + YS 
efficiency. 





Perfect heat distribution built into 
the design of these units assures 
excellent regeneration. To care for 
future needs, units are so designed 
that larger chambers can be installed 
with minimum effort and expense, 


should unit capacity need to be increased 


|ndustrol gyyqqne Dehumidifiers 


offer these advantages: 
© Simplicity of design 
e Ease of installation 


® Minimum maintenance 

© Complete dependability 

¢ Compact, economical, 
rugged 

e Sizes—35 - 1500 cfm. 


© Perfect regeneration —steam or electric 


© Superior type of desiccant 
—easily replaced without 
dismantling unit 


SEND FOR — new illustrated Bulletin DD 
140 describing INDUSTROL 
Dehumidifiers and how to 


size a unit to fit your re 


quirements 





"| SuesipiaRY of 

Y trims EqulrpMen Corp 

494 Westfield Ave., ast 
Roselle Park, New Jersey : 
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service. Cabinet is “many times” lighter 
in weight than other commercial types; 
is transparent for observing operations; 
is shipped ready for use. Its atomizer 
operates on any plant air system; its 
heater on 110-volt supply. Inside di- 
mensions 36 x 24 x 36 in. deep.—Single- 
ton Co., 10516 Western Ave., Cleveland, 
Ohio. 

Mention No. 1134 when filling out card. 


Small Precision Servomotors 


New “Precision Motors” are 1.7 in. 
diam. and 1.75 in. long, for frequencies 
from 60 to 400 ecps., and in 2-, 4- or 
8-pole construction. Stall torque is 
approx. 2 in.-oz. Housings are stainless 
steel or aluminum. Output shaft can be 





supplied with or without integral pin- 
ion. Unit: can be supplied to meet mili- 
tary specs. with regard to humidity, 
temperature, range, vibration and al- 
titude.—G-M Laboratories Inc., 4300 N. 
Knox Ave., Chicago 41, Ill. 

Mention No. 1135 when filling out card. 


Predetermined-weight 
2000-mg. Scale 


“Model UAB 9060 Shadow- 
graph,” for fast precision weighing in 
arsenals and industries, is especially 
adapted for hand-filling extremely small 
packages, or individual check-weighing 
of small articles. Capacity 2000 mg.; 
sensitivity 1 mg. Dial is of over- and- 


New 





under type without value graduation 
other than exact-weight point which is 
set at beginning of a run. Commodity 
container is 1-in. stamped aluminum 
pan 0.25 in. deep, with pouring spout 
and handle.—The Exact Weight Scale 
Co., Columbus 8, Ohio. 


Mention No. 1136 when filling out card. 
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Tachometer with Overrange 


Protection 
New model of “Smiths” magnetic 
(eddy-current type) hand tachometer 


is furnished with a limit stop for drag 
cup. Since there is no mechanical con- 
nection between drag cup and revolv- 
ing Alnico magnet, when overranged, 
magnet merely revolves at a faster 
speed inside drag cup which is held 
against limit stop. Other features: ex- 
tremely low torque requirement; push 


button pointer arrestor. Equipoise 
Controls, Inc., P. O. Box 269, Bronx- 
ville, N. Y. 


Mention No. 1137 when filling out card. 


Basic Sealer 


New “SC-19 Utility Scaler” is a 
simple basic scaler for laboratories 
interested in entering field of radio- 
activity at minimal cost. It has a 
regulated high-voltage power supply 
for Geiger tubes. It uses eight elec- 





tronic scales-of-two, giving a scaling 
factor of up to 256, followed by a me- 
chanical register. Seale selector switch 
allows choice of four scaling factors of 
32, 64, 128 and 256. Total count is ob- 
tained by multiplying register reading 
by selected scaling factor and adding 
values of neon interpolating lights. 
Predetermined counts from 320 to 
256,000 may be selected. Special con- 
nectors permit use of a separate clock 
operated by count-stop-reset switch 
or a preset timer. Resolving time, about 
10 microseconds; maximum counting 
rate 1,000 cpm. on register.—Tracer- 
lab, Inc., 130 High Street, Boston, Mass. 
Mention No. 1138 when filling out card. 


Instrumentation for Medical 
Isotope Applications 


New “Scanographs” are scintillation 
detection units designed specifically for 
medical, clinical, and research pro- 
grams; provide all basic equipment in 
one instrument for a diagnostic isotope 





service: thyroid uptake measurements, 
brain-tumor localizations, blood-volume 
studies, etc. Illustrated unit (‘Model 
C-2000”) comprises: (1) counter em- 
ploying a large sodium-iodide thallium- 
activated crystal; (2) flexible counter- 
balanced arm which supports counter 
with or without lead collimating cap; 
(3) scintillation scaler incorporating 
(a) linear amplifier, (b) pulse-height 
discriminator, and (c) regulated high- 
voltage power supply.—Nuclear Re- 
search and Development, Inc., 1094 Sut- 
ter Ave., St. Louis 5, Missouri. 

Mention No. 1139 when filling out card. 


Differential-voltage Indicator 


New indicator measures differential 
voltage, as well as amperage, speed, 
pressure, and other variables which 
can be converted to voltage. Basically a 
high-resistance precision voltmeter con- 
taining an electronic amplifier, it fea- 





tures a self-balancing circuit said to 
possess a high degree of stability and 
freedom from drift. It is capable of 
measuring a 0.001-30 volt differential 
of two input voltages ranging from 1 
to 400 volts, if they do not differ by 
more than 300:1. It can indicate full- 
seale for voltages as small as 0.022 volt. 
Scale can be marked in volts, amps, 
feet per minute, etc. Used with stand- 
ard accessories, such as a recorder, in- 
dicating instrument, or alarm relay, 
new differential-voltage indicator will 
record deviations at a point remote from 
installation, or sound an alarm when 
deviations occur.—General Electric Co., 
Schenectady 5, N. Y. 

Mention No. 1140 when filling out card. 


Precision Variable Resistors 
and Voltage Dividers 


New “Dekapots” feature unique “Be- 
co Dekadial’”’ which has an effective 
scale length of more than 400 in., per- 
mitting reproducible settings of proper 
combination of precision fixed resistors 
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and a supplementary precision variable | 
resistor to obtain desired value. “De-| 
kadial” may be read directly to four | 
places and a fifth place may be es-| 
timated. Over-all accuracy better than 
0.05 percent of full scale. Cased “De-| 


kapots” available as stock items; units | 
for panel mounting as components of | 
other equipment can also be provided. | 
-Brown Electro-Measurement Corp., | 
1635 S. E. Hawthorne Blvd., Portland | 


15, Oregon. 
Mention No. 1141 when filling out card. 


Magnetic Amplifier 


New “IMM-182,” developed especially 
for control-instrumentation uses, con-| 
verts d-c. microampere signals to 400-| 










20F 39 40 50 | 
microamps ae. 


50 40 30 20 10 
" Contro? current: 





$87 


cps. output suitable for actuating indi- | 
cating or recording instruments, or for 
commanding a_ reversible two-phase | 
servomotor.—General Magnetics, Inc., | 
135 Bloomington Ave., Bloomfield, N. J. 


Mention No. 1142 when filling out card. 


Resonant Amplifier for 
A-c. Servomechanisms 


New “Model 504 Twin-T Servo Sta- 
bilizer” is a new type of resonant ampli- 
fier giving high-Q performance at low 
frequencies as well as at audio fre- 
quencies; is available in a plug-in pack- 
age 2x2x4.75 in. It employs  well- 
known method of incorporating a Twin- 


? 


“| 


s 
+ 


= 
Db Gain 





| Cps. 


4 ey 4 4 4 +. 4 
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T filter in feedback loop of an ampli- 
fier, but novel direct-coupled features 
give stable values of Q up to 100 plus 
feedback stabilization of gain even at | 
peak of frequency-response curve. A 
typical response curve for a 30-cycle 
amplifier is shown.—Kalbfell Labora- | 
tories, Inc., P. O. Box 1578, San Diego | 
10, Calif. 


| 


Mention No. 1143 when filling out card. 


Electrically-controlled 
Variable Inductor 


New “H3M 3H9L Increductor” con- 
trollable inductor has maximum induc- 
tance, at zero control current, of 30 
mh. which can be reduced to 1/400th 
of this value with 100 ma. peak con- 
trol current. Corresponding frequency | 
variation is 20 times starting frequency. | 
Approximate range of starting frequen- 
cles for zero current is between 10 and | 
100 ke. New unit features a linear re- | 





wy, / Wie . an instrument for all your 
magnetic measuring problems. 


Dyna-Labs” 
D-79 
GAUSSMETER 


This precision built 


measures flux density, determines 
direction of flow. It locates and 


measures stray fields 


variations in strength and checks 
production lots against a standard. 
Simple to operate. No ballistic 
readings ... no jerking or pulling. 
Supplied with protective carrying 


case, 


- Other Features - 


Probe is only .025” thick 


Net weight only 10-1/2 Ibs 


We invite inquiries. 


Reads 10 to 30,000 Gauss Flux Fields 


Active area .01 square inches 


Power supply 105-125 volts, 50-60 cycles — 


instrument 


and plots 


For literature write Department 1-9. 





INC. 





Dyna-Labs* 


1075 STEWART AVENUE, GARDEN CITY, L. I., N. Y. GARDEN CITY 3-2700 





HIGH PRECISION 


“Thermistors 


from a high precision source 





made to your order for 


~ resistance values « size 


temperature coefficient + mountings + quality 





Widely useful as temperature measuring elements 
And as liquid level sensors, these temperature re- 
sponsive resistors are built by Bendix-Friez under a 
system of quality controls set up to meet exacting 
military standards of accuracy. You can count on 
them as the very best diuteatle, whether pure thased 
from stock or made to your own specification. Ask 
for a list of applications. 


STANDARD TYPES IMMEDIATELY AVAILABLE 


























oN Size (inches) @ +30°C. @ O0°C. @ —30°C. 
140x% 45 ohms 86 ohms 194 ohms 
Typical 
enghuaten te 040 x 1.5 12,250 ohms 26,200 ohms 65,340 ohms 
capsule form 
“aaa” .018 x 1.5 35,000 ohms 82,290 ohms 229,600 ohms 





hydraulic oil. 


Write for details to Dept. F 


FRIEZ INSTRUMENT DIVISION of 


1324 Taylor Avenue « Baltimore 4, Maryland 
Export Sales: Bendix International Division, 72 Fifth Ave N.Y. 11,N.Y AVIATION CORPORATION 
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ie a 

. - 
lationship between frequency shift and 
control current extending over at least 
a 5:1 change of frequency.—C. G. S. 
Laboratories, Inc., 391 Ludlow St., 
Stamford, Conn. 


Mention No. 1144 when filling out card. 


D-c. Chopper Amplifier 


New “Model 300 Universal Chopper 
Amplifier” has a maximum gain of 800,- 
000; frequency response of 0-500 cps.; 
input impedance of 1 megohm; noise 
and drift within 25 microvolts, or 2 
percent of full-scale output; stabilized 
gain; new 5000-per-second mechanical 
chopper. Input bucking potential in- 
cludes both step and continuous con- 
trols, allows zero to be offset 150 times 
full-scale. Output will deliver up to 25 
ma., can develop +80 volts, works well 
into CRO, will drive practically all re- 
cording galvanometers. Series and 
damping resistor terminals permit at- 
tenuating output to work with sensitive 
mirror galvanometers. Terminals are 
also provided for equalizing recorders. 

Keithley Instruments, 3868 Carnegie 
Avenue, Cleveland 15, Ohio. 


Mention No. 1145 when filling out card. 
Wave and Pulse Generator 


New “Model G-101 Syncroplex” is a 
multi-waveform generator and pulse 
synchronization unit which provides, at 


ay. Ponta; ~ 





repetition rates of 1 cps. to 100 ke.: 
(1) sawtooth waves, (2) square waves 
or square pulses, one microsecond to 
one second duration with rise time of 
0.15 microsecond, (3) integrated or 
differentiated versions of square waves 
and pulses. All outputs are simultane- 
ously available, independently variable 
in amplitude, may be synchronized, 
triggered or gated by sine waves, 
pulses or other complex waveforms.— 
Television Equipment Corp., 238 Wil- 
liam St., New York 38, N. Y. 


Mention No. 1146 when filling out card, 
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Decade Inductor Units 


New “Series 700” decade inductor 
units embody new coil-switching method 
which has lowered costs (and prices), 
but units have better characteristics 
than previous series. Four units are 
announced, in ranges from 10x 0.001 
henry to 10x1 henry. With all four 
in series, 11,110 steps from 0.001 henry 
to 11.11 henries are obtained. Optimal 
frequency ranges from 400-20,000 to 
400-5000 cps. Standard tolerance 1 per- 
cent; 0.05 percent tolerance available 
on request. Reasonable amounts of de. 
may flow through units with small 
effect on inductances.—Hycor Co., Inc., 
11423. Vanowen St., N. Hollywood, 
Calif. 


Mention No. 1147 when filling out card. 


Microwave Signal Generator 

New ‘“‘Model MSG-4” microwave sig- 
nal generator covers frequency range 
from 7,000 to 10,750 Me.; is a continu- 














ously-variable direct-reading instrument 
utilizing single-dial control and non- 
contacting shorts on klystron cavity. 
Internal pulse and frequency modula- 
tion available as well as delayed and 
undelayed syne signals.—Polaroid Elec- 
tronics Corp., 100 Metropolitan Ave., 
Brooklyn 11, N.Y 

Mention No. 1148 when filling out card. 


Germanium Diode Tester 


New “Type ST-12-A,” for checking 
static characteristics of germanium di- 
odes, has other uses, such as genéral 
resistance checking, an accurately me- 
tered power supply, and forming elec- 
trolytic capacitors and checking d-c. 
leakage current. Diode resistance is 
checked by placing a variable direct 
voltage across diode; resulting cur- 





rent is indicated. Forward and inverse 
circuits are entirely separate. A di- 
ode may be checked to test limits in 
both forward and back direction by 
moving a lever switch; thus eliminating 
both reversal of diode in clips and any 
major readjustments of controls.— 
Dep’t N-12, Inquiry Section, General 
Electric Co., Electronics Park, Syracuse, 


Mention No. 1149 when filling out card, 


Frequency Meter 


New “Type 105-B Micrometer Fre- 
quency Meter” measures center fre- 
quency deviation on any number of FM 





or AM transmitters, throughout a con- 
tinuous range of frequencies, 0.1 Me. 
to 175 Me. It supersedes “Type 105-A”, 
retaining features such as micrometer 
capacitor and Cady crystal oscillator 
circuit. A stage of audio amplification 
and a function selector switch are said 
to accomplish (1) increased sensitivity 
when measuring frequency of VHF 
transmitters, (2) higher 
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feeding into VHF receivers for align- 
ment purposes, and (38) strong head; 
phone signal when calibrating against 
internal crystal standard, permitting 


econd, © 
)” conts 
yrator, 

-r. tubs 


settings to better than 1 part per mil#31, Por 


lion.—Lampkin Laboratories, Ine. 
Bradenton, Fla. 


Mention No. 1150 when filling out card, 


0.01-100-cps. Oscillator 


New “Model L” oscillator is a sourcé¢ 
of power continuously variable fronj 
0.01 to 100 eps. in eight overlappin 
ranges. Two output circuits: one wil 
deliver 20 volts or 20 ma. rms. and 
will deliver 20 volts across 1000 ohms 
(20 mv. across 1 ohm, etc.) without 
increase in distortion; second has con- 
stant internal resistance of 300 ohms 


gs 





A 


i 
and approx. l-v. open-circuit voltage 
Oscillator comprises two chassis: 
chassis contains regulated power sup} 
ply, electron tubes and other Sentai 





toms 20 
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erating components; lower chassis conmaximun 


tains frequency-determining network 
etce.—Southwestern Industrial Electron 


‘reen di 
iches_ pe 


ics Co., P.O. Box 13058, Houston 1% peeds 


Texas. 
Mention No, 1151 when filling out card 
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Laboratory Oscilloscope 

New ype 3815-D” is a precision 
aboratory oscilloscope in a small (35- 
b.) package. Electronic regulation of 


“ T 


WITH THE 





t card, 
POUME BEAM 
te AC. 2 DC. Oscilloscopes 








ll de. voltages provides stability over 
upply voltage range of 105-125v, 50- 
00 cps. New time base generator has 
xtremely wide range of 1 microsecond 


Precision-Built for 
Industry and Laboratory 


Cossor Double Beam (direct coupled) Oscilloscope 
Model 1049 provides simultaneous display of related 
phenomena, permitting instantaneous comparisons. 

Independent Y 1 and Y 2 direct coupled amplifiers, 
each having flat response from zero to 100 kes., 
+1db. Up to 1000V. de. or ac. peak can be fed into 
the 1 megohm, 70 mmf. Y 2 input. For special uses the 


5 aus " 2 a ‘eee 

» 50 8¢ conds. New 5x magnific r ex beam can be activated by dc. externally, or by line 

vands time base to left and right of frequency to give line frequency marker pips. 

a con-penter. Direct-coupled trigger ampli- Continuously variable sync. contro! uses either 
.1 Me.fude discriminator allows trigger phas- pre apes - ponseited ag —— siaqered or 
” » : » . : irect- single stroke operation. Directly calibrate range 
05-A”,jng led ——. wave for ms. Direct | time scale provides 1.5 seconds to 150 micro-seconds. 
ometer oupled unblanking cir¢ uit insures con- | Once triggered, sweep is independent after the 
‘illatorftant beam current. Time base accu- | initial pulse, thus avoiding velocity modulation of beam. 
icationfacy is independent of duty cycle. Wave- | CRT Sensitivity: Y plates 3v. per mm.; X plates 


re saidform voltages can be accurately read 


nitting 





-r. tube.—Tektronix, Inc., P. O. Box 


or milB31, Portland 7, Oregon. 





Displays two different sets of data on one screen 
simultaneously. DESIGN DATA: Y 1 amplifier, ac. 
coupled; 7 direct reading voltage scales from 50 


2.5v. per mm. Alternative CRT voltage 2 or 4kv. 
provided. Stabilizes 10% fluctuations in line voltage 


repetitive rate and trigger operation are invaluable 
for radar display problems. Time, speed and 
voltage are all easily read from directly cali- 


sitivityHirectly from screen on nine cali- | operating conditions in 5 to 10 minutes, an important 
VHF' rated ranges, from 0.02 to 100v. field use feature. Flat face tube. Power Rating 110- 
it fower division. Risetime is 0.07 micro- | 245 volts ac., 40-100 cps.; 130 watts. gag 59 
align+econd. Signal delay is provided. “315- | 
head)” contains a square-wave voltage cali- | MODEL 1035 FOR GENERAL PURPOSE APPLICATIONS 
gainstprator, uses a_ high-definition 3-inch | 





Inc.JMenti : Aj mv. to 50v. accurate within-+t-1 db. from 20 cps. brated scales. A pulse derived from the sweep 
Mention No. 1152 when filling out card. to 7 mes.... at 10 me. it’s only 3 db. downl signal increases brilliance during forward beam 
. ' 7 Y 2 amplifier, ac. coupled; 5 ranges, 5v. to 500v. travel and provides positive blanking during 
: card, Wide-band High-gain «+20 cps. to 100 kc, +1db. retrace. Direct connection to CRT plates; all sweep 
C O ‘ll Sweep Circuits in 9 ranges provide 15 micro-secs and control voltages available externally. Flat 
-r. ’ » to 150 millisecs, +0.5db. face tube. Operates on 105-130v., 
: aioe = oscope Sync. control from positive or negative sources; and 200-255v., 50-100 cps. 599.50 
r 4“ ‘ ‘ * ys * 
Type 308-A Oscillograph” is a wide- | 
sourcepand high-gain cathode-ray oscilloscope | MODEL 1428 CAMERA MODEL 1430 
fronflesigned specifically for study of pulses 
Bs y dua AND MODEL 1431 DRIVE PRE-AMPLIFIER 
e will Pet 
mm. 
. and —ShB i pa 
ohms 
rithout | " ea 
S$ con. | man. ; ~ 
ohms 








hnd other high-speed phenomena; is 
Pquipped with circuits for precise quan- 





Ideal for photographing transients. Either sweep 
synchronized, triggered pulses, or continuous non- 
recurrent waveforms and transients can be captured 
on 25 foot rolls of standard 35 mm. film or oscillo- 
graph recording paper. Operation: manual or 
motor driven. 

Can be daylight loaded for Time” and “Bulb” 
as well as beam triggered exposures. 

Used in conjunction with the Cossor Drive Unit 
Model 1431, all types of inst or conti 
phenomena can be photographed. Accurate gear 
selection by ‘‘shift’’ knob, and positive drive and 
film transit, assure 100% operation at all times. Film 
speed .05 to 25 in. per second. Capacitor type motor 
provides freedom from electrical interference. 


MODEL 1428 MODEL 1431 
camera 245. prive 306. 














Used in conjunction with Cossor Model 1049 Oscillo- 
scope for measuring minute dc. voltages, provides a 
gain of 45,000 with a maximum sensitivity of greater 
than 0.75 mV./cm. and a response flat within 
+1db., de. to 30 ke. Any combination of balanced 
and unbalanced input and output can be selected 
by switching. A 1 mV. calibration signal is available 
for calibrating the recording system. 

Operating from standard A and B batteries the 
high-gain amplifier is completely free from spurious 
hum and other effects of line ripple. 390. 45 





itative measurement of both time and 
»ltage&mplitude. Signals as high in frequency 
3; tos 20 Mec. or more may be usefully 
r suplisplayed. Sweep durations are variable 


See these precision-built Cossor instruments af your 
distributor's today—or write us direct for further information. 


LEADERS IN ELECTRONICS FOR OVER 50 YEARS 





t-gen rom 0.1 second to 2 microseconds. With 
s conmaximum expansion (6 times full- Beam Instruments Corporation 
tworkkcreen diameter) sweep speed is 10 350 FIFTH AVENUE © NEW YORK, N.Y. 


ctroninches per microsecond. Higher sweep 
in Canada: Cossor Canada, Ltd. © Halifax, N.S. 











mm A%peeds obtainable at some sacrifice in Ss 
ositioning and linearity but not in | y, 
card 
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time-measurement accuracy, since cali- 
bration is accomplished by signal sub- 
stitution. A controllably-illuminated cal- 
ibrated scale is standard equipment; 
also a filter of a color appropriate for 
screen type provided with individual in- 
strument; also “Type 2592-52” shielded 
coaxial adaptor with 52-ohm termina- 
tion.—I/nstrument Div., Allen B. Du- 
Mont Labs., 1500 Main Ave., Clifton, 
NW: dé 

Mention No. 1153 when filling out card. 


Miniature Three-element 

Oscilloscope for Aircraft 

New ‘Model 310 Dynamic Meter,” 
designed to present flight test data for 
either visual or photographic observa 
tion, is a miniature three-trace light- 
beam single-axis oscilloscope for air- 
borne use, mounted on a standard AN 
2.75-in. instrument bezel. Extremely 





sensitive galvanometers produce appre- 


ciable deflections from conventional 
strain-gage signals without amplifi- 
cation. Light intensity of edge-lighted 


Lucite screen may be adjusted for opti- 
mum contrast between signal spots and 
screen graduations. Owing to symmetry 
and balance of galvanometers, instru- 
ment is virtually insensitive to angular 
and lateral accelerations experienced 
in piloted aircraft. Weight, 2.3 lbs.; 
optical-arm distance, 4.8 in.; power re- 
quired, 24 v. 1.5 amp.—Midwestern 
Geophysical Laboratory, Tulsa, Okla. 
Mention No. 1154 when filling out card. 


Oscillograph for Severe Shock 
and Acceleration Conditions 


New “Model 560” oscillograph, de- 
signed to record under extreme shock 
and acceleration conditions, was sub- 





jected to tests at Naval Ordnance Lab., 
which reported: “Fourteen tests were 
conducted, in which the oscillograph 
was subjected to single-phase shock con- 
ditions from 50 to 100 g’s and to two- 
phase shock conditions from 100 to 
500 g’s. The oscillograph continued to 
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record throughout the complete tests.” 
New instrument is capable of making 
12 simultaneous records although its 
width (less mounting flanges) is 4.875 
in., height 5 in. and length 7 in; weight 
8.25 lbs. Recording film width 3.5 in., 
length 40 ft. (Kodak V-206). Among 
other features: choice of three film 
speeds; 12-channel magnetic assembly 
with facilities for mounting damping 
resistors for each channel inside oscil- 
lograph; all operating controls and 
viewing screen accessible from one end; 
large variety of galvanometers avail- 
able, undamped natural frequencies up 
to 3500 cps.—Midwestern Geophysical 
Laboratory, Tulsa, Okla. 

Mention No. 1155 when filling out card. 


C-r. Oscilloscope with 
Magnetic Memory 


New “Type MS-10A” of ‘Memo- 
scope” records magnetically wave 
shapes and signal traces for instan- 





taneous reproduction on its c-r. tube 
screen; has new frequency converter 
to record magnetically frequencies as 
high as 10 Me. without harmonic dis- 
tortion.—Millivac Instrument Corp., 
444 Second St., Schnectady 6, N. Y. 

Mention No. 1156 when filling out card. 


Cresshatch-pattern Generator 


New ‘Model 485” crosshatch-pattern 
generator permits TV-receiver hori- 
zontal and vertical linearity, hold, 
height, width and drive adjustments to 
be made easily and quickly when trans- 
mitter test patterns are not available. 
It provides a synchronized signal, 
modulated on carrier frequencies of 
channels 2 through 6, which can be 
tuned and sent through receiver under 





test. When receiver has been properly 
adjusted, signal will show equally 
spaced lines in vertical, horizontal of 
cross-hatch patterns on picture tube. 
Simpson Electric Co., 5200 W. Kinzir 
St., Chicago 44, IIl. 
Mention No. 1157 when filling out card 


Time-mark Generator 


New ype 180 Time Mark Gene. 
rator” has time markers of 1, 5, 10, 50, 
100, 500 microseconds; 1, 5, 10, 50, 100; 


on 





500 milliseconds; and 1 second; al 
available separately and simultaneously 
through pin jacks or mixed in any com- 
bination through UHF connector; sine- 
wave outputs of 5, 10 and 50 Mce.; trig: 
ger impulses of 1, 10, 100 eps., 1, 10, 100 
ke. through UHF connector; all outputs 
controlled by a 1-Me. crystal accurate 
within 0.02 percent.—Tektronix, Inc. 
P. O. Box 831, Portland 7, Oregon. 

Mention No. 1158 when filling out card, 


Recording Cameras for 
C-r. Oscilloscopes 


Four new ‘‘Oscillograph Record 
Cameras” are announced: “Type 296” 
is for single-transient recording with 
writing rates as high as 180 inches 
per microsecond, makes 40 exposures 
from a standard 36-exposure cassette. 
Portion of film may be developed while 
subsequent exposures are being made. 
Binocular viewing is possible while ref 
cording. “Type 296” for single-framt 
recording supersedes “Type 271-A,’ 
permits most versatile and inexpensiv! 
technique with simultaneous viewing 
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nd recording. “Type 297” has “Polar- 
id Land” camera-back and furnishes 
inished print in less than a minute; 
educes recorded image to one-third 
f object size. “Type 321” is a moving- 
lm camera on a stand (floor or bench- 
p), may be rotated 90 degrees to make 
oriz. or vert. records without rotating 
-r. tube or reversing deflection-plate 
pads; takes 400 ft. of perforated or 


lain 35-mm. film or paper. Both load | 


nd take-up magazines can be detached 
n a few seconds. Utmost simplicity of 
iim loading: no threading. Film speed 
ariable in 18 steps from about 1 in. 
yr minute to about 15 ft. per second. 
fime calibration may be made by a 


| FAST... economical assembly of motors, gear trains, 
electro-mechanical computing and transmission devices 


with mechanical development 
| apparatus 


fashing glow lamp.—J/nstrument Div., | 


roperlyiilen B. Du Mont Labs., Clifton, N. J. 


qually Mention No. 1159 when filling out card. 
ital o 


Portable TV Monitor 


New “Model 102-C” portable picture 


Servomec hanisms, Inc f Welaxenii ts Mechani- 


nonitor has 7-in. kinescope, will pre- | 


ent a TV picture of black and white, or | 
“lor signals in black and white, at | 


+, ,fhe turn of a switch. Kinescope may be 


625 | 


removed from front and all parts acces- | 


sible. Input signal 1 volt peak-to-peak ; 
nput impedance 470,000 ohms; resolu- 
tion in excess of 450 lines.—Polarad 
Vlectronics Corp., 100 Metropolitan 
dve., Brooklyn 11, N.Y. 


Mention No. 1160 when filling out card. 


Frequency Dividers 


New “Decaviders” make possible fre- 
juency counting in higher ranges with 


cal Development Apparatus is intended 
for numerous applications in the 
ackielol aa ay TALiAaUranlctalcelatelapmeme late mt cla‘Ze) 
relat igo) Mikio kW a oliael mel ol olitaelirol al: 
of these precision built components 
Taralere (Mme latel exe Mueelil lua er Te lale] 
generators, process programmers 
Assembly is made with 
i kehakeleldemrelel ks each com 
ponent is designed for 


! 
repeated use 


qual precision. No additional signal | 





evel is required and there is no loss 
of accuracy. “Decaviders” are connected 
n series with input of standard fre- 
juency counters, whose ranges are 
hereby extended.—Decade Instrument 
Co., Caldwell, N. J. 


295” Mention No. 1161 when filling out card. 


Low-pass Filters 


New “Series F-10” filters feature low 
attenuation in pass band, 55-db attenu- 
‘htion in rejection band, linear phase 
transfer, and high characteristic im- 


me @ 
LAS pedance; are three-section constant-K 
wah 


nsivé 


win ‘ A 
mith “Glennite” accelerometers and 


networks designed for general labora- | 
tory use but more specifically for use 


Atypical develop- 
ment assembly in- 
cluding servo motors 
and synchros. 


Write for Descriptive 
literature MDA-200 


NEW CASSEL, NEW YORK » POST & STEWART AVENUES, WESTBURY, N.Y. > EL SEGUNDO, CALIFORNIA 
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cathode followers for shock and vibra- 
tion measurements. Use of finest high- 
| Q toroids commercially available re- 
| sults in extremely sharp cutoff charac- 
| teristics.—Gulton Mfg. Corp., Metuchen, 
N. J. 


Mention No. 1162 when filling out card. 


Toroidal Power Transformer 

New “Model MT-1001” toroidal power 
transformer replaces ordinary power 
transformers in high-gain amplifiers 


B 
N | ™ 
s G | FS | 
They keep you out 
of trouble...and Uy 
Save You Money 
» 


You get a lot of plus 
values ... and avoid a - 
lot of failure headaches 


and possible accidents | where it is desired to minimize hum- 
.. . by using Jerguson’ | pickup through magnetic field radia- 
Flat Glass Gages for | tion. Unit is precision-wound on a ring 
every liquid level indi- | core without air-gaps and radiates less 





Jerguson seaman than 0.01 gauss at 5 in. from its sur- 
Reflex Gage cating use. face. By parallel or series connection 


: ‘ and doubler or tripler circuits, 350, 
You get the kind of gages and valves | 799 1900 and 1,800 volts d.c. for plate 


you want to do YOUR JOB. Jerguson | supply may be obtained. Two separate 
offers you the most complete line avail- | heater windings are rated 6.3 volts and 
; ; 1 1.5 ¢ ——Millivac Instrument Corp. 
sle. Jerguson offers you an engineer- | 1-5 amp.— Ps, 
at . Je & a - Me ™ a build 444 Second Street, Schenectady 6, N.Y. 
y raniz yecializing 1 - . 
~~ a oe oye & Mention No. 1163 when filling out card. 
ing special gages to meet problems. 


Jerguson Flat Glass Gages save money Ferrite-core Transformers 
é ; -aSY S ° y * ae . » 

and labor. They diene J to install New specialized transformers, of de- 
They stand up... you don’t have tO | sign based on ferrite magnetic cores 
keep servicing them or replacing the | and tetafluoroethylene insulation, are 
glass. They are available in a wide said to give application advantage (1) 

<I l ss nalinaee sind where r-f circuitry requires impedance 
range © Sizes, pressures, designs 3 matching over a wide impedance and/ 
materials ; also with polished end stems or frequency range, (2) where r-f or 
to replace present tubular gages. audio applications require electrostatic 
Write us about 
your problems or 
requirements, 








Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
f 100 Felisway, Somerville 45, Mass. 
Representatives in Majer Cities 
Phone Listed Under JERGUSON 
” Jerguson Tress Gage & Valve Co. Ltd., London, Eng. 
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shielding between windings, extremely 
high voltages, or especially small di- 
mensions. Leakage reactance of new 
types runs approximately 10 percent 
that of equivalent conventional trans- 
formers. Size and weight are generally 
less than those of conventional types. 
Functionally, new transformers are 
capable of operation with internal tem- 
peratures up to 160 C., are impervious 
to damage by moisture absorption or 
fungus attack._Sierra Electronic Corp., 
831 Brittan Ave., San Carlos, Calif. 

Mention No. 1164 when filling out card, 


Regulated D-c. Power Supply 


New “Model M30” continuously-vari- 
able 0-325-volt electronic regulated d-c. 
power supply has a direct current rat 





ing of 150 ma. and also a low-voltage 
a-c. output of 6.3 volts at 6 amps. 
Voltage regulation is within 0.5 percent 
from 30 to 825 volts from no-load to 
full-load; ripple is less than 2 mv.- 
Perkin Engineering Corp., 345 Kansas 
Street, El Segundo, Calif. 

Mention No. 1165 when filling out card, 


Low-voltage High-current 
Regulated D-c. Supplies 


New “Models E-6-5A, E-6-15A, E-6- 
40A, and E-6-100A Nobatrons” convert 
nominal 115-v. ac. line to 6-v. de. ad- 
justable plus or minus 10 percent, at 
currents of 5, 15, 40 and 100 amps, 
respectively, and with a regulation ac- 
curacy of 0.2 percent. New feature: a 


front-panel switch instantly changes 
output from 6 to 7 v. de. adjustable 
plus or minus 10 percent, for instru- 
ments and other devices which operate 
at an actual 7 volts rather than a 
nominal 6 volts.—Sorenson & Co., Inc. 
375 Fairfield Ave., Stamford, Conn. 


Mention No. 1166 when filling out card. 


Battery Charger 


New battery charger, housed in metal 
cabinet 8 x 7 x 5 in., weighs 10 lbs. 
has no moving parts or tubes, is merely 
plugged into a-c. outlet and clipped to 
battery.—Electronic Rectifier Co., 1462 
East Main St., Rochester, N. Y. 
Mention No. 1167 when filling out card, 
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Voltage Regulator 
New “Model 116” a-c. line voltage 
regulator suitable for regulating volt- 
age to analog computing set-ups, servo 





33 


systems, etc., regulates line voltage to 
).01 percent; has a transient time con- 
stant of less than 0.01 second; may be 
used on either 60-cycle or 400-cycle 
lines; has a power handling capacity of 
100 v-a.—Avion Instrument Corp., 299 
State Highway 17, Paramus, N. J. 


Mention No. 1168 when filling out card. 


Enclosed Relay Racks 
New enclosed relay racks are rigidly 
constructed of 16-gage cold-rolled sheet 
steel; panel-mounting angles of 12- 
gage steel are tapped for 10/32 ma- 
chine screws on Western Electric spac- 
ings. Panels fit into a recess so that 
edges are not exposed; rear doors are 
closed by a flush snap catch. Cabinets 
are available with square corners or 
with front vertices] rounded corners; 
are shipped knocked down with all 
necessary bolts for easy assembly. 
Premier Metal Products Co., 3160 Web- 
ster Ave., Bronx 67, N. Y 


Mention No. 1169 when filling out card. 


Turns-indicating Dial for 
Multiturn Devices 


New “Model RA Precision Duodial” 
features glare-free satin-chrome finish, 
instantaneous movement of secondary 
(outer) scale, large black nylon knob, 
vibration-proof lock, and ease of read- 
ing. Secondary scale (turns-counter) 
remains stationary until primary scale 
is about to complete a single revolu- 
tion, at which point a jump gear turns 
secondary to next digit. When used 
with a 10-turn instrument such as, 
“Model A Helipot,” dial reads directly 
to three decimal places and fourth place 
can be interpolated. Positive vibration- 







Over 





17,000 copies now 
in use! 





THE RELAY 
DATA 
YOU NEED... 


at your Fingertips: 


This famous 640-page Struthers-Dunn RELAY ENGI- 
NEERING HANDBOOK answers your questions about relays 

explains fundamental types—tells what types to use 
for specific applications—serves as a comprehensive guide 
to relay circuits, relay selection, application, use and 
maintenance. Contains over 1100 illustrations. Limp 
bound in convenient pocket size. Price $3 per copy. 


STRUTHERS 
‘DUNN 





TUTE EL Lede Fiaei 


yinindss. 






O 


| 
| 


we 





proof locking mechanism can be set by 
same hand that manipulates knob. New | 








STRUTHERS-DUNN, Inc., 150 N. 13th St., Philadelphia 7, Pa. 
BALTIMORE « BOSTON + BUFFALO * CHARLOTTE « CHICAGO » CINCINNATI 
CLEVELAND + DALLAS « DETROIT © KANSAS CITY « LOS ANGELES 
MINNEAPOLIS « MONTREAL » NEW ORLEANS + NEW YORK » PITTSBURGH 
ST.LOUIS * SAN FRANCISCO ¢ SEATTLE « SYRACUSE »« TORONTO 
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0” gw y 


7 ELECTRONIC 


RELAY 





IMMEDIATE 
DELIVERY 


FEATURES 


SENSITIVE — Relay action initi- 
ated by external contact as 
high aos ONE HALF MEGOHM 
with current os low as 1/10000 
ompere. 

LOW COST — Electronic sensi- 
tivity and features at a cost 
comporable to ordinary relays. 


SMALL SIZE — Mounts on o 
standard 4 inch electrical con- 
nector box. 


DEPENDABLE — Simplified cir- 
cuit plus silver relay contacts 
assures long service life. 


ECONOMICAL — No tube fila- 
ments to consume power during 
“OFF” cycle. 


VERSATILE — High contact pres- 
sure on silver contacts allows 
conservative rating of four (4) 
amperes, with a choice of either 
opening or closing a circuit, or 
to simultaneously open one and 
close another. 


AUTOMATIC HOLD CIRCUIT — 
Connecting terminals provide a 
choice of conventional relay ac- 
tion, or ollow a momentary 
contact to energize reloy and 
cause it to automatically remain 
energized until manually reset 
by “Reset” switch, 


APPLICATIONS 


LIQUID LEVEL CONTROLS 
SAFETY ALARMS 

STOP MOTIONS 

DROP WIRE DETECTION 
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dial is completely assembled at factory; 
is suitable for use with devices having 
as many as 15 turns; fits equipment 
having 0.25-in. diameter shaft and is 
also available in RAJ version for de- 
vices having 0.125-in. shaft.—Helipot 
Corp., South Pasadena 8, Calif. 

Mention No. 1170 when filling out card. 


Magnetie-tape Splicer 


New “MT-1 Presto Splicer” cuts and 
splices quarter-inch magnetic recording 
tape, utilizing a method based on a 
combination of electric heat, controlled 
pressure, and controlled time cycle, 
producing a diagonal-splice plastic weld 
without adding to thickness of tape or 
using tape material for weld. No 
“bloops” are created: properties of tape 
are not affected and splice is inaudible 
even with playback amplifier at maxi 
mum gain. Also, tape retains its origi 
nal flexibility. Unit operates on 115 
volts 50/60-cps. a.c. with automatic 
line voltage compensation. Each splice 
takes from 4 to 5 seconds, plus 5 see 
onds to permit tape to cool off.—-Presto 
seal Mfg. Corp., 38-01 Queens Blovd., 
Long Island City, N.Y. 

Mention No. 1171 when filling out card. 


Lineal Measuring Actuators 
for Electric Counters 
New clectric-counter actuating switch 
es are equipped with wheels for use in 
measuring paper, fabrics, lumber, ete. 





and 


closes 
impulse — to 
register one count in an electric counter 
(not illustrated). Wheels are normally 


revolution of wheels 
switch, providing 


Kach 


opens 


12 in. in’ circumference, permitting 


counter to register feet. Other sizes 
available. Contact springs are of 
nickel-silver with silver points, rated 


at 10 amps. 115 volts a.c..-Production 
Instrument Co., 702 W. Jackson Blod., 
Chicago 6, Ill. 

Mention No. 1172 when filling out card. 


Gaging Head for Air Gages 


New “Plunjet” gaging head, for use 
with “Precisionaire” and other makes 
of air gages for gaging wide-tolerance 
work, can be adapted to a wide range 
of applications; is calibrated by a feel 
er gage having max. & min. limit ele 
ments. Two types are available: normal 
and the reverse, in three standard 
ranges: 0.040, 0.020, 0.010. “Plunjets” 
for special ranges and toler 
ances can be supplied on special order. 

The Sheffield Corp., Dayton 1, Ohio. 
No. 1173 when filling out card. 


closer 


Mention 


Surface Comparator 


New “Model BL-122” of maker’s 
“Faxfilm” surface comparator offers 
greater flexibility in use and increased 
portability. Basic method is unaltered: 
a clear plastic replica of a surface is 
made in about a minute and projected 
in a microprojector to show minute de 
tails of surface condition with marked 





three-dimensional effect. New model 
provides comparison projection of two 
“Faxfilm” replicas at 30-diameter mag 
nification; is 25 x 12 in. at base and 
22.5 in. high. Including accessory and 
file case carried in base of unit, total 
weight is less than 30 Ibs. For travel 
use, When comparison projection is not 
required, one projector may be removed 
from large unit and carried in small ac 
case: total weight less than & 
Ibs.-Instruament Div. 338G, Brush De 
velopment Co., 3405 Perkins Ave., Cle 
veland 14, Ohio. 

No. 1174 when filling out card. 


cessory 


Mention 


10-in. and L-in. Optical Flats 


New optical flats extend maker’s line 
(2, 3, 4, 5 and 6 in.) at both ends: one 
is 10 in.; the other is 1 in. Three ac 





curacies are available: one, two, and 
five millionths of an inch. Flats may 
he obtained with one or both surfaces 
lapped to stated accuracy, are manu 
factured of pure fuzed Brazilian quartz 
selected for clarity.-The DoALL Com 
pany, Des Plaines, Tl. 

No. 


Mention 1175 when filling out card. 
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Iluminated Magnifier 


New electrically-lighted magnifier for 
industrial use comes equipped with 
either of two types of illuminator han 





dles: one the other 
for 110 v.ac. Either handle fits a re 
flector-type shade into which magnifier 
snaps. Accessories furnished without 
extra cost are a non-illuminating han 
dle and a metal tripod. Lens system 
magnifies five times; has a wide, flat 
field; is highly corrected to eliminate 
virtually all spherical and chromatic 
aberration and distortion... Bausch & 
Lomb Optical Co., Rochester, N.Y. 

Mention No. 


battery-powered, 


1176 when filling out card. 


Inspection Magnifier 


New “Model 220” Magnifier has six 
power achromatic magnification with 
two-inch field of vision; is made of 





<= 


concentrates 


571 


light 


SOUTCES 


laminated plastic; 
on object from adjacent light 
by curved sides of Lucite base; weighs 
8 o4. -—Mfy. Div., Larrimore Sales Co., 
P.O. Bow 1234, St. Louis 1, Mo. 


Mention No. 1177 when filling out card. 


Adjustable Limit Gage 


New “Brandt” adjustable limit gage 
is said to hold its adjustment indefinite 
ly even in constant daily use; consists 



































SHALLCROSS 


precision 
WIRE-WOUND 


RESISTORS 


Producers of more types, shapes, sizes, 
mountings and characteristics 
for all military and industrial uses 


than any other manufacturer. 














SHALLCROSS 
wy MANUFACTURING 
COMPANY 
Collingdale, Pa, 
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THERMO Ny 





Thousands of wells in a wide variety 
of designs, sizes and materials are 





now available for immediate shipment * ~ rica 
from stock, TI 
We will be glad to place your e | Ask 
name on the list to receive copies of tob , 
the TRINITY Thermowell Stock List, swage 
the list. “ 


issued monthly. 


TRINITY EQUIPMENT 494 Westfield Ave., East 


CORPORATION Roselle Park, New Jersey 
THERMOWELLS and other Specialties for the Process Industries 


~ 
| Setmeemene || 
| =-—== | 


—_—r- 209 





: ailiee 
TEMPERATURE 
RECORDING 


* This low-cost protection 
gives permanent proof of 
temperature behavior. 








* Various standard chart | 
ranges from minus 40°F. to | 
plus 550°F. 


* 3 standard types; choice of 
24-hr. or 7-day cycle. 


















Send for new catalog | 
G-143-B, describing | 
many styles of Auto-Lite 
temperature indicators 
and recorders. 


INSTRUMENT AND GAUGE DIVISION 
TOLEDO 1, OHIO 
NEW YORK ¢ CHICAGO « SARNIA, ONTARIO 





Temperature Recorder with capillary tubing for 
EYE-LEVEL reading. Priced from $42.50. 


TEMPERATURE RECORDERS & INDICATORS 
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of two measuring members separated 
by a wedge and clamped securely within 
a frame. Slope of wedge is selected so 
that a large displacement of measuring 
member relative to wedge is required 
for a small adjustment of the measured 
distance. Gage is being manufactured 
in Europe; manufacturing licenses of- 
fered by Philips Laboratories, Ine., 100 
E.. 42nd St., New York 17, N. Y. 

Mention No. 1178 when filling out card, 


Micrometer Caliper 
New “Steinmeyer Precision Microm- 
eter” (made in Germany) has one-inch 
measuring range, 0.001-in. graduations 





and vernier reading to 0.0001 in. Ad- 
justment for wear or thread play can 
be made with a small spanner wrench 
supplied with each micrometer. Among 
features: Hardened and precision 
ground thread sections; glass-hard al- 
loy steel anvil and spindle are ground 
and lapped and have measuring sur- 
faces of 0.268 in. diameter.—Techno 
Ewports, 15 Whitehall St., New York 
eRe ig 

Mention No. 1179 when filling out card. 


Optical Level 


New Optical Level for measuring 
flatness, straightness and parallelism 
reads deviations from horizontal of 


0.00012 inch per foot of length or 100 
microinches per inch of length. There 
is no limit to length of work that can 
be checked by moving instrument along 
a surface 7 in. at a time (or in shorter 
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ncrements) and by taking a series | 
of readings. Optical system consists of | 
three bubble phials and two prisms so | 
arranged that twice usual accuracy of | 
level reading is obtained and an exact 
reference is observed. Amount and 
value of deviation from true horizontal 
in workpiece being examined are meas- 


ured by means of a_ large-diameter 
micrometer thimble and barrel with 
easily-read graduations.—F.. T. Gris- | 
wold Mfg. Co., W. Lancaster Ave., 


Wayne, Penna. 
Mention No. 1180 when filling out card. 


Micrometer Magnifier 


New model of “Magna Eye” for mi- | 
crometers has improvements in loca- 
tion of 5 beads inside collar, to assure | 
proper fitting to micrometer, especially | 





those with full-finished frames. Another | 
improvement is change in curvature of | 
magnifying part, which makes easier, | 
quicker and more accurate reading. 

Stebar Co., 711 W. Lake St., Minne- | 
apolis 8, Minn. 
Mention No. 1181 when filling out card, | 


Instrument Soldering Iron 
New “No. P-25” 25-watt soldering 
iron weighs 3 oz. (less cord); has nick- | 
el-chromium mica-wound mounted ele- 
ments; is designed for constant-duty 


\ | 





714 


use on fast production lines. Elements, | 
tips and other parts readily replaced 
by user.—Hexacon Electric Co., 180 W. 
Clay Ave., Roselle Park, N. J. 

Mention No. 1182 when filling out card. 


Lathe Microscope 


New instrument-maker’s microscope 
can be attached to any make of jewel- 
er’s lathe, provides fixed magnification 
of either 20X or 40X; is available with 
or without a reticle; swings out of 
work’s way without losing focusing ad- 
justment. Flexibility of adjustment al- 
lows wide field to take in all work area. 
Fine focusing by means of rack-and- | 





FLOW MEASUREMENT 
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High-Pressure Systems 


*« DIRECT READING 


* REMOTE INDICATION 
* ACCURACIES TO 0.1% 


RAPID, ACCURATE determination of 
rate of flow of volatile or explosive 
fluids in high-pressure systems is pro- 
vided by the Berkeley EPUT (Events- 
Per-Unit-Time) Meter in conjunction 
with magnetic flowmeter mounted in 
the fluid line, Rotation of the flowmeter 
impeller produces electrical pulses at a 





frequency directly proportional to rate 
of flow. These impulses are counted by 
the EPUT during a precise predeter- 
mined time interval and the results are 
displayed in direct-reading digital form 
on the illuminated front panel. The unit 
may be recycled either manually or 
automatically. Remote indication, maxi- 
mum safety, accuracy of measurement 
and ease of Operation are important 


features of this system. 


MODIFICATIONS: Variable 


time base can be provided for direct in- 


presettable 


dication of rate of flow in the desired 
units of measurement. The entire equip- 
ment can be supplied in explosion- 
proof housings if required. 


APPLICATIONS: Fuel consumption mea- 
surements in engine and gas-turbine test 
cells; precise flow measurement for ac- 
curate control in chemical, petro-chem- 
ical and general industrial research and 


manufacture. 





SPECIFICATIONS 











MODEL 554 MODEL 556 
RANGE 20-100,000 cps 20-100,000 cps. 
Li oltage stabilit 
ACCURACY + 1 cycle “cane 61%) 
TIME BASE 1 second 1 second 





SHORT TERM STABILITY Paani the! oc 


Standard crystal—1 part in 10° 
1 part in 106 


Line voltage stability 





POWER REQUIREMENTS 


105v.-130v., 60c., 175w. 


105v.-130v., 60c., 125w. 





(any wave form) 


INPUT 0.2-50 volts rms (pos.) 


0.2-50 volts, rms (pos.) 





variable 1-5 seconds 

















DISPLAY Direct reading digital 

DIMENSIONS 20%" x 1012" x 15” 165" x 101%" x 127%” 
PANEL Standard rack 19” x 834” 153%" x 8%" 
PRICE $775 $560 











This is one of many broad applications wherein Berkeley instruments 
can provide direct reading digital presentation of information at 


extremely high orders of accuracy. 


For complete data, please write for Bulletin 609 


Berkeley Scientific 


division of BECKMAN INSTRUMENTS INC. 
2200 WRIGHT AVENUE e RICHMOND, CALIFORNIA 
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Uutmportant 
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° | ys 
W ws 4 
=a) ax 
4 Its control is anybody’s job. But when it involves an 
* intricate problem, the concern that may be depended upon 


to correctly solve it is the A, W. Haydon Company 


Thoroughly experienced timing engineers assure prompt, accurate 


solutions to the most difficult of proposed applications. 


She 


4 
A\.W-InIAYDON 


COMPANY : 
275 NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 
Design and Manufacture of Electrical Timing Devices 


WRITE FOR CATALOG 








Measurements 2 


Corporation 
: = 





The only 
grid-dip 
meter 
covering the 
wide range 
of ‘ 
> s 
ae Operation Speed 
to ‘ , 
4 j 
.. Recorder 3.0.2. 
FREQUENCY CALIBRATION: 2% 12 or 24 hr. 
For determining the resonant Built for severe service. Users 
frequency of tuned circuits, an- report 10, 12 or more years of 
tennas, transmission lines, by- trouble-free life. Powerful cen- 
pass condensers, chokes, etc. trifugal speed-measuring ele- 
For measuring inductance and ment stays calibrated. Non-spill 
capacitance. May also be used reservoir pen. Special chart pa- 
as an auxiliary signal genera- per. Rugged clock movement. 
tor; for signal tracing and many Ideal for analysis of new War 
other applications. Effort jobs. 
Complete data on request. Immediate and intelligent at 


tention will be given to your 
MEASUREMENTS seed GneaenEnh prelate. 
Drop us a line today 
ele} a te) 7 Cares, | 
Amthor Testing Instruments Co., Inc. 
BOONTON AY NEW JERSEY 49a Van Sinderen Ave. Brooklyn, N. Y. 
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pinion. Cast aluminum body deaden: 
lathe vibration. — Pacific Transduce) 
Corp. (formerly Clarkstan  Corp.), 
11921 West Pico Boulevard, Los Ange- 
les 64, Calif. 

Mention No. 1183 when filling out card, 


Screw-holding Screwdriver 
New screw-holding screwdriver has 
twin bits that expand to grip screw 
while user places screw and_ starts 








threads. Bits release screw when user 
withdraws driver. To prepare for next 
screw, user taps end. New tool is avail- 
able in various lengths, blade widths 
and blade thicknesses.—The H. J. J. 
Company, 268 Marlow Ave., Oakland 5, 
Calif. 

Mention No. 1184 when filling out card. 


Glassblowers’ Burners 


New models of ‘“Fisher-Todd Blast 
Burners” operate almost silently be 
cause of pre-mixing of gases withir 





burner before external combustion. One 
piece gas and oxygen entering chambers 
minimize danger of leaks. Any one of 
four basic working flames (small or 
large sealing flames, small or large an 
nealing flames) may be had as a bushy, 
luminous, or pointed flame. Two models: 
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“Standard Blast” furnishes sufficiently 
high temperatures to work glass tub- 
ing up to 2 in. diameter; has dual! gas 
control valves for inner and outer burn- 
ers and a single oxygen control valve. 
“Master Blast,” for either occasional 
or professional glassblowers, is more 
powerful, is in reality two completely 
independent burners built concentrical- 
ly into the same burner body. Both mod- 
els are available in a “Type A” (for 
gases having 300 to 1500 Btu’s per 
cubic foot) and a “Type B” (1500 to 
2500 Btu cf.).—Fisher Scientific Co., 
717 Forbes St., Pittsburgh 19, Pa. 


Mention No. 1185 when filling out card. 


Ellipse Template 


New “No. 123 Isometric Template” 
contains 38 ellipses; features a_ slot 


arrangement whereby all three axes can 
be drawn without turning template (ex- 
cept when ellipses in a different ele- 








vation are required). Template is made 
of 0.040 mathematical-quality plastic. 
Axes and sizes are indelibly printed. All 


cut-outs are machine milled.—Rapide- 
sign, Inc., P. O. Box 592, Glendale, 
Calif. 


Mention No. 1186 when filling out card. 


Combination Compass 


New versatile drawing instrument 
can be used as a compass to make cir- 
cles up to 15 in. diam., as an 8.5 in. 
scale (graduated in sixteenths), as a 








632 


straight edge, as a protractor, as a T- 
square, and as a marking gage. A 
knurled nut locks in pencil (all stand- 
ard sizes) and slider.—Dept. 45, Ambi 
Corp., Box 39, Whitestone, N. Y. 

Mention No. 1187 when filling out card. 


Flame Failure Safeguard 
_ New “Fireye Type F18T-3 Flame 
Failure Safeguard” provides operating 
flame failure protection for manually- 





no wire drawing 
with a 


TRERICE trap! 


Wire drawing—a bugaboo for 


idiig 


UPKEEP 
DOWN 


stem and propeller — assembled as one unit—comprise the only moving 


most traps—has been practically 


eliminated by the rotating valve fea- 





ture of a Trerice trap. Bucket, valve 


part. Water action rotates the propeller causing the valve to seat 
differently in the orifice at each discharge. As a result, there's even 
wear all way ‘round. Remember, too, you can completely inspect or 
service the valve and seat in a Trerice trap in a matter of minutes— 
without removing it from the line or disturbing high pressure bolts. 

But—see for yourself! We'll be glad to provide a 60-day trial 
installation under your own conditions and without obligation. Send 


coupon today. 







ORIFICE 


Easily accessible, can't 
leak, stainless steel. 


VALVE 
Mirror finish, hard- 
ened stainless steel. 


BUCKET ASSEMBLY 
Bucket, stem and propeller 
assembled — move as 
one unit. 







\ 







\ 











ae ),) 





DRAIN PLUG 


Simplifies clean- 
ing and draining. 





Yes, | want to try the Trerice “Rotating Valve" trap for 60 days. 


Trap Size Pressure 








Capacity Requirements 

Application _ = 

NAME 

COMPANY —_ a 
CITY ZONE STATE _ 













WET oe 


1420 W. 


st 


H. 0. TRERICE CO. 


sfacturer 


LAFAYETTE BLVD 


DETROIT 16, MICHIGAN 


of Temperature 


Instruments 


Sinée 1923 


September 1952—Instruments—-Page 1241 








More 
corrosion 
resistant! 





i 
4 COPA all stainless steel 






thermometers permit wide range of service. 


A new stainless steel welding process bonds case, stem and plug into one 
solid stainless steel unit. This means extra dependability under a wide range 


of service. 


Rochester’s famous bimetallic element will not “tire 


, 


’ or lose its accuracy. 


And a superior dampening forever eliminates pointer “lock-up.” 

Backed by 35 years of manufacturing experience, the new Rochester Dial 
Thermometer is your best bet for heavy-duty service. 
ORDER TODAY from your Rochester Representative or write Rochester 
Manufacturing Co., Inc., 85 Rockwood Street, Rochester 10, New York. 







TOMMEKME? 


ee ee ee 


CONE EAE LIF SEP mr ge aE 





PANELS OF ANY DIMENSIONS 
IN YOUR OWN SHOP 


*pd : bk 
with the aU Te ‘ye 





The only portable machine which reproduces 
15 sizes from one master alphabet. 

The only one with adjustable copy holding 
slides for multiline engraving in one set-up. 
Self-centering holding vise for nameplates 


Send for Booklets 
1-S-37—portable model ¢ H-37—heavy duty model 


NEW HERMES, Inc. 
13-19 University Place, N.Y. 3, N.Y. 


CANADA: 359 St. James St., Montreal 










Instruments—Vol. 25 


Page 1242 


Manufacturing Company, Inc. 
85 Rockwood St., Rochester 10, N. Y. 


GAUGES 


| 






OPEN aon 





AMMETERS 


















ius 
PRESSURE 
GAGES... 


must have a high degree of , 
accuracy. They must be built 
to give long service. They must 


he easy to maintain. 


In the Acragage you get these 
vital necessities, plus the Solid 
Front with full area blow out 
disc. If your gages are to be 
used on services where pulsa- 
tion is the problem, the Acra- 
gage can be equipped with the 
Shockstop, the snubber that 
cannot plug and that never has 
to be cleaned. 


Catalog M-50 tells all about the 
\cragage. 
Send for your copy 


Th ACRAGAGE 


Corporation 
WAMPUS LANE «+ MILFORD, CONN. 
TTT TETTT 











| chuck assembly, and an outside pipe 
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ignited oil burners; is used with pro- 
gramming controls to protect automat- 
ically-ignited oil burner installations; 
is approved by all leading insurance 
aboratories. A hermetically-sealed time- 
delay element prevents flame relay from 
dropping out from purely transient dis- 
turbances.—Combustion Control Corp,, 
77 Broadway, Cambridge 42, Mass. 

Mention No. 1188 when filling out card, 


Air-cooled Flame-rectifier 
Head and Chuck Adapter 


New air-cooled flame rectifier head 
is for use on applications where temper- 
atures around furnace walls are more 
than 1300 F. A companion device, a 
chuck adapter, is for changing any Hon- 
eywell insulator-type flame head to a 
right-angle electrode holder. Rectifie 
head is also for use when a positive 
pressure inside a burner tends to force 
out heat around head and chuck. Basic 
unit consists of head, air-tight electrical 
connector, 8-in. stainless steel rod and 


support and insulator.—I/ndustrial Div, 
Minneapolis-Honeywell Regulator Co., 
Philadelphia 44, Pa. 

Mention No. 1189 when filling out card, 


Liquid Level Controller 


New “Type 10CB1 Liquid Level Con- 
recommended for level control 
electrically-conductive 


trol” is 


of all liquids. 











Selection from four sensitivity ranges 
permits matching probe circuit to elec 
trical resistivity of liquid being con- 
trolled. Control will discriminate be 
tween a liquid and its foam (important 
in handling dairy products); is not af 
fected by saturated vapor above liquid 
in a closed tank (permitting positive 
control of acid in batch processing). 
Photoswitch Inc., 17 Broadway, Cam 
bridge 42, Mass. 
Mention No. 1190 when filling out card, 
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Gas Washing Apparatus | OU THINK OF 


New “No. 5506” Gas Washing Ap- | 
paratus offers advantages over conven- | 
tional type bottle and stopper arrange- 
ment: (1) requires small volumes of | 


absorbing solution; (2) gas passes | an 


through 15-16 liquid exchanges; (3) 
small pressure drop; (4) unit lends it- 
self well to rapid circulation of scrub- | 
ber solution as it passes up through | 
indented tubes; (5) plugging due to | 
crystallization of salts in gas inlet tube 

) is completely eliminated; (6) heat gen- 
erated by chemical reaction of gas with 
absorber solution is more rapidly dis- 
sipated than with conventional scrub- 
ber.—Ace Glass Ine., Vineland, N. J. 


Mention No. 1191 when filling out card. 


™or ELINCO 


SUB-FRACTIONAL MOTORS 
AND GENERATORS 


This time, try Elinco on that “special” probiem 
of instrumentation. With hundreds of variations 
on over 600 basic models already manufactured, 
you may find that your special problem has been 


pro- 
mat- 4 | 
ons; Laboratory Water Baths | 


‘ance 





time-f New utility and serological water | “pre-engineered” in the design files at Elinco. 

. , .  & x = yw. | . e 
ee ee In tachometers, for instance, Elinco has devel 
‘orp. steel interiors and exteriors; special | oped countless high-precision variations of: 
S. thermostat range from room to 100 C.; 


AC TACHOMETERS DC TACHOMETERS 
2-4-6-12 Poles 0.9 to 10 Volts at 100 r.p.m. 
1-2-3 Phase Voltage Output Linear 
Standard Units With Speed Within 


card, | sensitivity and uniformity better than 
0.5 deg. at any point to 100 C.; heat 
diffuser plate eliminates “hot spots”; 
l-in. insulation.—Labline, Inc., 217 N. 
ay Desplaines St., Chicago 6, Ill. 





r Mention No. 1192 when filling out card. e PRAME Sine Wave Units 1% in Either Direction 
head 
1per FEATURES 


Laboratory Sink 


ve, New steel sink unit, providing needed 
Hon-} flexibility for any type of laboratory 
to @f planning, has a heavy-duty laboratory 
tifiere double faucet of solid brass, triple- 
itivel plated with copper, nickel and chrome. 
force Trap, overflow and outlet plug are tel- 
sasic lurium lead. Basin is made of “Chem- | 
rica’} stone” and features a leak-proof tongue- 
anc} and-groove and cement-bonded construc- 
P1pef tion. Three sizes: 16-, 37-, and 47-in., 
Div. all 16 in. wide and 9 in. deep. New sink 
Co.} is one of units in maker’s complete line | 
of matched metal sectional laboratory 
card} furniture comprising 17 basic units 


Instrument-type precision ball bearings. 

Every unit balanced dynamically . . . and 
individually tested under specific 
load conditions. 

Ultra-precision manufacture of all parts. 





CB FRAME PLUS 
ANY physical or electrical variation to 
meet your specific requirements. 
OVER 600 basic models with hundreds 


of variations already manufactured. 





Greiner Co “a N. F occewg ne TYPES a = Bt « tied 
ork, N. Y. 
r Mention No. 1193 when filling out card. Servo e Self-synchronous 
Con. . RATINGS 1/3000 to 1/6 H P 
nid Miniature Adjustable SERVICES 
Speed Changer cee PHASES One-, two-, and three-phase 
New “Type 3A _ Variable Speed speed Syn- WINDINGS 

Changer” weighs less than 6 OZ. All | Pg cg: a Compound e Shunt e Series ; 

Easter Sar is cma oe tae Ae Separately Excited © Split Field 

Speed is controlled by an adjusting Adjustable speed Permanent Magnet e Reluctance 


Hysteresis « Stabilized Hysteresis 
Induction e Drag Cup 


knob equipped with friction drag to | 
prevent ratio wander. In addition, lever, 


Governor-Con- 
trolled 
NTlheiiolaiias PLEASE 
Reversible , . ; 
.. . Outline your problem in full detail when 
requesting quotations or literature. We have 





NO STOCK UNITS, no “mass-produced” units 
nges | available. Every ELINCO unit is a precision 
elee | instrument, specially designed and manufac- 
oe tured to meet your highest specific perform- 
‘tant ance standards. 

t af 
quid 
itive 
ne ELECTRIC INDICATOR CO. 
— CAMP AVENUE e SPRINGDALE « CONN. 
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WORLD’S SMALLEST PULSE TRANSFORMERS 





PLASTIC IMPREGNATED and EMBEDDED 


DESIGNED TO PASS MIL-T-27 TEST SPECIFICATIONS MPT 101-0,1 












Produce pulse widths 0.1 ys to 16 ps. @ 
2, 3 and 4 windings e With or without 
center taps e Step-up or step-down wind- 
ings for coupling purposes. 


Rugged construction withstands repeated tem- 
perature cycling from 125°C to —70°C with- 
out cracking or crazing protective coating: 
after 200 days submersion in concentrated 
salt water the insulation resistance between 
windings remains well above 1,000 megohms! 


MPT 101-1 













Consult with our engineers on your 
pulse transformer problems—and 
write for bulletins describing over 
30 of our hermetically sealed 
and standard plastic impregnated 
and embedded transformers. MPT 111-1 
PHOTOS 
ACTUAL SIZE 


MPT 1111-1 






























ipa Research, development and 
INCORPORATED manufacture of miniature 









(Ta) 








6368 DeLongpre Ave. electronic components 
CN ELECTRONICS Hollywood 28, Calif. and assemblies 
—— GRanite 2196 











FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 


HYDROSTATIC 
GAUGES 


FOR ALL PURPOSES 


DEPTH & ABSOLUTE PRESSURE 
BAROMETRIC PRESSURE 


DIFFERENTIAL PRESSURE 
SEND FOR BULLETINS 




















470 GETTY AVE., 
PATERSON, WN. J. 


UEHLING INSTRUMENT CO. 


BEARINGS 
CONTACT POINTS 


BNG- SOL METHOD of 


spray f solvent 


PASSAIC ANALYTICAL LABORATORIES, Inc, 


228 AYCRIGG AVE PASSAIC, N. J. 
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push-rod, spur-gear, miter-gear an 
worm-gear speed controls are avail 
able. Pointer-and-dial on top of uni 
indicates speed ratio.—Metron Instru 
ment Co., 432 Lincoln St., Denver 9 
Colo. 


Mention No. 1194 when filling out card 


Butterfly Control Valve 


New “Grad-U-Motor” 
operated butterfly valve for control o 
air, water or steam flow operates o 





0-15-psi controlled air pressure rang 
Adjustable mechanical stops on moti 
enable wing rotation to be limited fo 
special applications. Valve sizes frof 
1.5 to 6 inches; screwed connections 
bronze body, wing and trim; maximuf 
pressure, 20 psi.—I/ndustrial Div., Mu 
neapolis-Honeywell Regulator Co., Phi 
adelphia 44, Pa. 


Mention No. 1195 when filling out card 


Solenoid Shut-off Valve 
with Time Delay Feature 


New midget solenoid shut-off val 
has time delay mechanism which hold 
back flow of liquid or gas through va v4 





for about 5.5 seconds after solenoif 
becomes energized. In oil-burner appli 
cations where desirable to have instal 
combustion, delay mechanism hol 
back flow of oil until a full stream @ 
air flows through burner. On subs 


pneumaticallyfr, 


f old fi 
nstantan 
way va 
k availa 
179-D La 


Mention TI 


New li 
alves col 
3-way 


Valves fe 
‘ome in 
ranges: 0 
0 to 3000 
Kast Sla 
Calif. 

Mention I 


M 
New m 
tor soler 


1.375 in. 





2 Ibs. pu 
volts d.e. 
ambient t 
MIL 404 
Lafayette 
Monica B 


Mention Bh 


Alum 


New sti 
tube fittin 
plications 








$ bucnt stoppage and re-lighting, delay 
——ives sufficient time to purge fire box 
f old fumes and smoke. Shut-off is 
ir angnstantaneous and positive. A similar | 
availf-way valve with time delay feature | 
f unifs available.—Automatic Switch Co., | 
Instrug79-D Lakeside Ave., Orange, N. J. 


yr : . 
ver Mention No. 1196 when filling out card. 


t card 











Resilient Polychloreprene 
insulators have high dielectric 
strength over wide 
temperature range. 


ve New line of “Shear-Seal”’ solenoid 
alves comprises shut-off, 2-way divert- 
tically, 3-way selector, and 4-way selector. 
trol o 
tes o 


| 
Solenoid Valves 


Machined 
ball-in-cone joint. 









Hand tinning keeps solder 
inside cup. 


Both pin and socket contacts 
machined from solid bar stock, 
electroplated with silver. 


Matching serrations in endbell and shell make 
practical wrench tightening from one side of installation 
without putting strain on contacts or wires. 





Valves for air, water, and oil service 
‘ome in three groups of pressure 
ranges: 0 to 250 psi., 0 to 1500 psi., and 
) to 3000 psi.—Barksdale Valves, 1566 
Kast Slauson Ave., Los Angeles 11, Concentric rubber bushings moisture-proof wire 
Calif. entry. Eliminate strain on wires. 


Polychloreprene grommets 
make moisture-proof seal over 
soldered connections. 





Mention No. 1197 wen filling out card. | 


AF and AN-F Series Cannon Connectors shown here 
are ideal for many varied industrial applications where 

; j severe vibration and moisture conditions must be met. 
Chote | aged oes ag age es This series was originally designed to answer Air Force 
Mi - and commercial air line requests for a product that would 


rangé 
“y Miniature Solenoid 
=! 0 


from New miniature side-mounted connec- 





, Phi withstand the extreme conditions encountered in high 
” | speed aircraft. In addition to having great resistance to 
| vibration and shock, these connectors withstand moisture 
/ | from both external and internal condensation sources. 
: They also provide for radio shielding. A study of the 
wie features, called out above, will show you why users are 
Mer enjoying outstanding performance of these connectors. 
vai" 610 | The machined ball-in-cone joint, while not obvious, plays ° 





2 lbs. pull at 0.125-in. stroke at 18 | an important part in providing radio 
volts d.c.; is satisfactory for use in shielding and improved vibration 
ambient temps. to 300 F.; is designed to | and moisture resistance. For engi- 
MIL 4040 specs.—Engineering Div., : 4 
Lafayette Eng. & Dev. Co., 9675 Santa neering data request Cannon’s AN 
Monica Blvd., Beverly Hills, Calif. Bulletin. 

Mention No. 1198 when filling out card. 


The Cannon AF Series consists of 2 plug types and 3 receptacles 


° r" ‘ He » act a ‘ » . ‘ 
/ > sats in 15 diameters. Contact arrangements closely follow those in the 
Aluminum lube Fittings AN Series. Shells are cadmium plated. The sturdy hex shaped 
= J ee a a P coupling nut shown here is used on sizes 8S through 18. Larger 
Ne Ww standard-stock line of aluminum diameters have a strong spline type coupling nut to fit spanner 
tube fittings, for strictly industrial ap- wrenches. Knurled type coupling nuts are available to mect 
plications rather than aircraft use, in- AN-F specification. 


CANNON ELECTRIC 





enoif 

ipp! Since 1915 

star 

hol | Factories in Los Angeles, Toronto, New Haven, Benton Harbor. 

m Representatives in principal cities. Address inquiries to Cannon 
Electric Company, Dept. I-180, P.O. Box 75, Lincoln Heights 

ubse Station, Los Angeles 31, Calit. 
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Kescarch b COINS, 


where text books leave off.. 


Tu VOCABULARY of the control scien- 
tist has advanced far beyond the every- 
day reference to primary elements, 
indicators, recorders and controllers. It 
now includes such expressions as ‘“‘mul- 
tiple-feed closed loop’”’ and ‘“‘propor- 
tional plus rate plus reset” . . . repre- 
senting investigations that begin where 
text books leave off. 


Research scientists at Honeywell’s In- 
dustrial Division are engaged in activi- 
ties aimed at solving technical prob- 
lems of real importance to the users of 
industrial instruments and controls. 
Fundamental as well as developmental 


studies in the Honeywell laboratories 
are being translated into revolutionary 
controls for the further improvement 
of products and processes . . . for the 
practical realization of the automatic 
factory. 


Perhaps the effectiveness of your own 
laboratory, pilot plant or full-scale 
operation can be materially improved 
through the cooperation of Honeywell 
... ‘First in Controls.” 


MINNEAPOLIS-HONEYWELL REGULATOR 
Co., Industrial Division, 4482 Wayne 
Ave., Philadelphia 44, Pa. 








HONEY 
LABOR 
of high 
the stag 


HONEYWELL PRIMARY ELEMENTS 
LABORATORY. Accelerating the re- 
sponse of primary elements keeps 
pace with demands of modern, high- 
speed processes. 


specs Further information on these specific 
activities may be obtained by address- 
ing correspondence to The Director of 
Research at the address listed above. 





HONEY\ 
Pioneer 
of the n 
utilizati 
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HONEYWELL PRECISION MEASUREMENT 
LABORATORY. Investigating hysteresis 
of high pressure measuring elements sets 
the stage for increasingly accurate control. 





HONEYWELL NUCLEAR ENGINEERING 
LABORATORY. Research in the meas- 
urement of physical characteristics 
of Uranium-238 is facilitated by the 
machining of a clean surface. 













HONEYWELL SERVOMECHANISMS 
LABORATORY. A new closed loop 
control system is studied with the aid 
of an automatic Nyquist plotter. 


v 





Honeywell 


BROWN INSTRUMENTS 


HONEYWELL TRANSISTOR RESEARCH LABORATORY. 
Pioneering in the plotting of electrical characteristics e ) 
of the minute cells sets the stage for their practical VY WL 


utilization, 
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mercury. 


There are no stock 


Prices: 


12” and 16”. 





a 


' STRAIGHT! 


LINE NUMBERING 





: ON ANY METAL OR ) 
| MATERIAL 
| Lots =| 
| Say 9 
Power 
| for | 
" Name- " 
; plate ; 
or 
| Parts | 
) Marking | 
The Famous ACROMARKER Name-Plate 
and Parts Stamping Machine is built for 
| hard service. Fills-in name plates or | 
makes your own from scrap. Easy to use 
: and widely adaptable. Comes in several 
models 1/16" dies to %''. Write for | 
ACROMARKER data | 


] Neg 
“om — 
» 11 MORRELL ST. ee 


ELIZABETH 4, NEW JERSEY | 
"The Original Marking Specialists"’ 
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designed for 


exacting 


pressure applications 


HEISE GAUGES 


STANDARD OF THE WORLD 


Tue cHoice of Bourdon tubes used in Heise Gauges is governed 
by pressure medium and pressure range. An infinite number of 
Bourdon tube designs is available to meet exacting requirements 


for accuracy and stability in many pressure media, including 


gauges. Every Heise Gauge is manufac- 


tured on special order. Ranges: 0-15 to 0-10,000 psi. Sizes: 84%", 


$151.60 to $211.20. Gauges for use with 


mercury are $20.00 extra. Write for catalog. 


Heise Bourdon Tube Company, Inc. 
Newtown, Connecticut 





High Precision Optica Compo- 
NENTS Any Size For 
Astronomical and Physical 
Research 
e 


Parabolic, Spherical, Ellipsoidal 
and Plane Mirrors 
e 
Plane Parallel PLATES 
* 
SCHLIEREN SYSTEMS 
a 
Wind Tunnel Oprics 
° 


Lenses & Prisms of Glass 
Natural or Synthetic 
CRYSTALS 
* 

Complete Optical and Mechanical 
INSTRUMENTS 
* 

Made to Specifications 
. 

High Vacuum Coating 
a 


3551-3555 East Street 


Pittsburgh 14, Penna. 





John Unertl Optical Co. 








NEW INSTRUMENTS 





and female connectors, el- 
bows, tees, union and tube end reducer 
for 0.25, 0.3125, 0.375 and 0.5 in. OD 
tubing; is provided in maker’s “Triple- 
lok” design—The Parker Appliance Co., 
17325 Eulid Ave., Cleveland 10, Ohio. 
Mention No. 1199 when filling out card. 


cludes male 


Air Regulator and Cleaner 
New “HLD Air 


a built-in two-stage 
finger-tip control of 


Transformer” has 
pressure regulator: 
adjusting 


knob 








actuates a small pilot regulator which 
in turn operates diaphragm of large 
regulator. Two regulated air outlets 
and two unregulated. Capacity 100 ¢fm. 
Oil and moisture captured in condenser 
tube easily drained.— DeVilbiss Co., 296 
Phillips Ave., Toledo Ohio. 

Mention No. 1200 when filling out card. 


i, 


Air Flow Snubber 


New air flow snubber and pulsation 
damper provides a controlled slow rate 
of flow of compressed air or gas for 


Size 


Actual 





operation of continuous-reading hydro- 


static instruments and for purging 
pneumatic instrument lines; protects 
pneumatic testing and gaging equip- 








ment 
serve 
sure- 
Snub 
passi 
restri 
by se 
pluge 
screw 
disco! 
prox, 
maxi 
Ki 
Ann 


Ment 


Dia, 
Ne 


valve 
make 
is ad: 
contr 
vided 
“Type 
press! 
avails 
sizes; 
Gener 
Glend 
Menti 


Cor 


Ne 
in one 
minus 
up to 
2-in. | 
any | 
manu 
of cu 
cold, 
in ib 
tric p 
Allen 


Menti 


Nev 
desigr 
thread 
in boc 
usuall 
only ¢ 
voir, 
Thus, 
positir 
tirely 
forgec 








SALES REPRESENTATIVES 
WANTED 
Manufacturer of wide line of in 
dustrial and dial thermometers, 
controllers, and recorders has ex- 
clusive and lucrative territories 
available in large Cities for quali- 
fied men in this field. Write fully 


to: 
SCIENTIFIC INSTRUMENT CO. 
1041 Second Ave. 
Detroit 26, Michigan 











ment against surge-pressure damage; 
serves as pulsation damper for pres- 
sure gages, recorders, manometers, ete. 
Snubbing action is accomplished by 
passing the air or gas through a helical 
restriction (nearly 7 in. long) formed 
by screw threads. Should restriction be 
plugged by dirt or moisture, snubbing 
screw is removed and cleaned without 
disconnecting snubber. Flow rate ap 
prox. 0.04 cfm. at 70-psi. pressure drop; 
maximum operating pressure 1,000 psi. 

King Engineering Corp., Bow 530, 
Ann Arbor, Mich. 


Mention No. 1201 when filling out card. 


Diaphragm-motor for Valves 


New pneumatic diaphragm-motor 
valve operator, for use on any of 
maker’s N-O, N-C, 3-way or slide valve, 
is adaptable for manual or automatic 
control systems. Mounting space is pro- 
vided for control instruments and 
“Type V-301 and V-302” pneumatic 
pressure regulators. Operators are 
available in 13- and 16-in. diaphragm 
sizes; other sizes on special order. 
General Controls Co., 801 Allen Ave., 
Glendale 1, Calif. 

Mention No. 1202 when filling out card. 


Control Valve for Sub-zero 
Temperatures 


New “Hydramotor” valve opens fully 
in one minute even at temperatures of 
minus 65 F.; will be available in sizes 
up to 6 in. with pressure ratings from 
2-in. at 600 psi. to 6-in. at 65 psi.; for 
any flowing medium; “in remote or 
manually controlled models.” In event 
of current failure, even in extreme 
cold, valve will resume operation with 
in 15 minutes after resumption of elec 
tric power.—General Controls Co., 801 
Allen Ave., Glendale 1, Calif. 


Mention No. 1203 when filling out card. 


Needle Valve 


New forged-steel-body needle valve, 
designed for high-presure service, has 
threads regulating stem travel machined 
in body, not in bonnet. Bonnet has un- 
usually deep packing space, functions 
only as stem guide and packing reser 
voir, has no relation to stem travel. 
Thus, stem in closed position provides 
positive fluid shut-off with bonnet en 
tirely removed from body. In addition to 
forged steel bodies, carbon steel, Monel 


| 


PROBLEM: 
PUMPING CORROSIVE CHEMICALS ? 
POSITIVE, AUTOMATICALLY-REGULATED FEED ? 
CONTAMINATION ? 
STUFFING BOX TROUBLE? 








SOLUTION: 
apg 
Clade fuumnille 

PULSAFEEDER 














Chemicals successfully being handled include gum and sludge 
inhibitors, metal deactivators, anti-oxidants, dyes and stabilizers. 
Also those for boiler water or processing water treatment—concen- 
trated sulphuric acid, sodium sulphite, filter aid slurries, liquid 
caustic. For the Lapp Pulsafeeder is the positive-displacement pump 
for controlled-volume pumping of liquids which depends on no stuff- 
ing box or running seal—avoids contamination by an hydraulically- 
balanced diaphragm which isolates pumping mechanism from chem- 
ical being handled. Pumps against pressures up to 2,000 Ibs., at 
constant pumping speed—variable flow results from variation only 
in piston-stroke length. Auto-Pneumatic control uses instrument 
air pressure responding to any instrument-measurable variable. 


. GOT A SPECIAL PROBLEM? Every month we hear about 
applications to which the Lapp Pulsafeeder is the long-awaited answer, A 
newly-issued bulletin, No. 300, will tell you about our pump and its charac- 
teristics, with typical applications and flow charts. A Pulsafeeder Inquiry Data 
Sheet, on which you can outline your processing requirement, will bring an 
engineering recommendation. Write us today. Lapp Insulator Co., Inc., Process 
Equipment Division, 572 Maple Street, Le Roy, N. Y. 


Lapp 
Cull peumible 








an YS ed 
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Designers , 
Engineers 





a 

Aerophysicists , | 
| 

| 

| 

| 

| 


North American encourages advanced 
thinking, because they know looking 
ahead is the only way to maintain lead- 
ership in the aviation industry. That’s 
why North American needs men of 
vision. If you like hard thinking and 
would like to work for a company that 
will make the most of your ideas, you'll 
find real career opportunities at North 
American. North American offers you 
many extra benefits, too. 


he 
North American Extras — 


Salaries commensurate with ability and 
experience * Paid vacations * A grow- 
ing organization * Complete employee 
service program * Cost of living bo- 
nuses * Six paid holidays a year * Fin- 
est facilities and equipment * Excellent 
opportunities for advancement * Group 
insurance including family plan * Paid 
sick leave * Transportation and moving 
allowances * Educational refund pro- 
gram * Low-cost group health (includ- 
ing family) and accident and life in- 
surance * A company 24 years young. 


Write Todcy 

Please write us for complete informa- 
tion on career opportunities at North 
American. Include a summary of your 
education, background and experience. 





Airborne Electronic Equipment 
Equipment Flight Tests 
Precision Instruments 
Automatic Controls 
Propulsion Systems 
Servo-Mechanisms 
Airframe Studies 

Radar Devices 
Instrumentation 

Micro Wave Techniques 
Metallurgical 
Electroplating 
Engineering Planning 

















a 














are ee 
ee 


NORTH AMERICAN 
AVIATION, INC. 


Aerophysics, Electro-Mechanical Research 
Division 


Dept. 4, Personnel Section, 
12214 Lakewood Blvd., Dewney, California 


North American Has Built More Airplanes 
Than Any Other Company In The World 
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| NEW INSTRUMENTS 





and various types of stainless steel are 
available. Valve can be provided in reg- 
ular style or in panel mounting.—Drag- 
| on Engineering Co., 5817 South Central 
| Ave-, Los Angeles 11, Calif. 
| Mention No. 1204 when filling out card. 


Mercury Safety Switch 


New mercury switch, for positive 
afety in hazardous explosive locations, 
comprises a_hermetically-sealed mer- 
ury switch mounted on a lever-oper- 
ited armature and actuated by a selec- 





603 ™ 


| tor knob or push button which inclines 
| armature. (No possibility of a spark, 
| because of all-mechanical nature of ac- 
| tuating linkage.) Designed for vertical 
panel mounting, new mercury switch 
is s-p.s-t. or s-p.d-t. All push-button 
models have spring action which re- 
turns switch to original position when 
finger pressure is released.—Tigerman 
Engineering Co., 4332 North Clark St., 
Chicago 26, Ill. 

Mention No. 1205 when filling out card. 


Small Weatherproof Switch 
New d-p.d-t. weather- and oil-proof 
push-button electric switch weighs 1 
OZ. Laboratories rat- 


Underwriters’ 








| ings: 250 v.a.c., 5 amp; 30 v.de. induc- 
| tive loads 2 amps. at sea level and 1.5 
/amps. at 50,000 feet.—Micro Switch 
| Div., Minneapolis-Honeywell Regulator 
| Co., Freeport, Ill. 

Mention No. 1206 when filling out card. 


Small Toggle Switches 
New series of extremely small tog- 
gle switches, primarily for aircraft 
use but also with industrial applica- 





tions, include s-p.d-t. and d-p.d-t. mod- 
els.—-Micro Switch Div., Minneapolis- 
Honeywell Regulator Co., Freeport, Ill. 
Mention No. 1207 when filling out card. 


Waterproofed P-b. Switch 


New waterproofed push button switch 
is said to function perfectly from minus 








UY mt 
eet 
65 F. 165 F. and to withstand salt 
spray, and vibration. Switch is 


to 
shock 





NY 
\.Drillor punch 2. Insert switch 3. Screw protective 


mounting hole; through back; cap over PB end. 
s-t., either n-o. or n-c.; continuous rat- 
ing 10 amps., 30 volts d.c., or 125 volts 
a.c.—Riverside Mfg. & Electrical Sup- 
ply Co., 10228 Michigan Ave., Dearborn, 
Mich. 


Mention No. 1208 when filling out card. 


Motor-actuated Coaxial Switeh 


New “Model CA-26” r-f. coaxial 
switch is actuated by a 115-volt 60- 
cycle a-c. motor; meets ground military 
performance specifications. At frequen- 
cies to 10,750 Me. it has a maximum 
VSWR of 1.5 and 0.2 db insertion loss. 
At 3,000 Mc., crosstalk is in excess of 








5 db. - 
ous CW 
than 1: 
son P. 
Road, ( 


Mentior 


New 
contain 
17-in.-v 
fit star 
contain 
31 inc 
hardwa 
plates. 
ceramic 
blies, ¢ 
lab Div 
Wis. 


Mentior 


The 
New 
relay f 
dicatin; 


om 





3 


therma 
sponds 
110-pe1 
relay. . 
mains 
of ind 
manua 
house | 


burgh 


Mentio1 


A 
New 
matica 
becaus 
conditi 
been ¢ 
close a 
causing 
On ne\ 
unit a 
when < 
alarm 
when 0 
of relz 
light r 
out wil 
rected 
cycle.— 
Honey’ 
44, Pa. 
Mentio: 


New 
055B) 
semble 
insert; 
thermo 
ficatior 


5 db. Power rating 100 watts continu- 
ous ew at 3,000 Mc.; actuation time less 


ben, than 1 second.—Electronics Div., Thomp- 
pea son Products, Ine., 2196 Clarkwood 
Road, Cleveland 3, Ohio. 
Mention No. 1209 when filling out card. | 
| i 
é 
Switch Kis 4 NEW, COMPACT, 
New “414” and “419” switch kits | . 
contain maker’s latest switch parts in 
17-in.-wide metal cabinet designed to| 
fit standard steel shelving. ‘414” kit | 
contains 111 phenolic switch sections, | 
31 index assemblies, and complete | 
hardware, brackets, knobs, and dial : 
plates. “419” kit contains 81 steatite- | en 
ceramic switch sections, 27 index assem- | /7, 
blies, complete hardware, etc.—Centra- | ~~ RADAR BEACO N 
lab Div., Globe Union Inc., Milwaukee 1,| ( 
Wis. | oe 
10d- Mention No. 1210 when filling out card. | 
)lis- | ¥ 
Ill. ’ | 
aaa Thermal Overload Relay | 
New “Type TRO” thermal overload | 
1 relay for power transformers has in- 
dicating dial calibrated in “percent 
itch oe 
nus 








her wee. 


thermal load’: 10-percent mark corre- 
sponds to “signal” position of relay; 





SN) 110-percent mark to “trip” point of 1 
relay. A maximum-indicating hand re- his new Bendix-Pacific development is an extremely compact and very light- 
a mains in position of greatest deflection weight S-band beacon. Itis designed for use in aircraft and guided missiles, to increase 


of indicating pointer, can be reset 


manually from ground level.—Westing- the operating range of the tracking radar by reinforcing the normal echo with a retrans- 





a house Electric Corp., Box 2099, Pitts- mitted signal. ws 
“4 burgh 30, Pa. Despite its minimum size, the beacon has been fully engineered to withstand the 
| p- . 
= Mention No. 1211 when filling out card. shock, vibration, and temperature conditions encountered in missile installations. 
SPC PORT 1 ONS 
d. Alarm-silencing Relay Sensitivity: Delay Time: 
ee tae eee andy ie —40 dbm signal for steady triggering Delay between received and transmitted 
h Ne w alarm-sile neing relay is auto- Output: pulses approximately 1.5 microseconds 
matically reset; provides added safety Power: 50 peak watts nominal Sendetiieiennh Demaneaiet 
‘al because it often happens that after a | Frequency: 2700-2900 mc. Acceleration of 55 G’s on longitudinal 
(). condition that caused an alarm has Pulse Width: axis for 5 seconds 
~ been corrected, a worker forgets to .6 microseconds to 3 db points ve . 06 in. total amplitude at 
¢ lose a aewite " sh « raga Repetition Rate of 50 cps for 3 minutes 
n- lose ad yrs h "7 oe a rese t ce Interrogator: 200-2500 pps Shock of 30 G's for 11 milliseconds in ‘ 
m causing alarm to become inoperative. Power Requirements: any plane. 
5s On new relay, a red pilot light warns 6.3 volts AC or DC +.10% at 4.0 amps Pressure sealed for high altitude operation 
ee : i & RE Lie ee " ae Ad . Requires no forced air cooling for contin- 
of unit alarm circuit has been cleared: 300 volts DC nominal at approx. 120 ma uous operation between —55° C (—67 F) 
when controller switch makes contact, Controls: and 38° C (100° F). 
alarm and pilot light are energized; | a ond of case. Cavity jon 
j ies : oa : requer ontrol. Sensitivity contro . 
when gg ator pushes a — on fr ont Stability: : a 3'% dia. x 12 in. long exclusive of connectors 
of re ay, alarm is stopped ut pilot Frequency drift less than 3 me. Weight: 5.5 Ibs. 


light remains energized; light will go 
out when improper condition is cor- 
rected and relay is then ready for next 
cycle.—Industrial Div., Minneapolis- 
Honeywell Regulator Co., Philadelphia 
44, Pa. Complete engineering assistance is also available for other types of beacons to meet 
any specific requirement. Complete information will be sent to qualified companies. 


In addition to the S-band beacon Bendix-Pacific can supply similar equipment 
to cover the X-band, or to answer only a definite coded interrogation. 


Mention No. 1212 when filling out card. 


Plugs and Jacks 
New “No. 440 Littel Plug’ (PJ- P.. ° oe 
055B) features a one-piece tip rod as- | ».... acifi Division 
sembled with its sleeve into mold as an | Su 
insert; whence complete continuity. of | 
thermoplastic insulation. Meets speci- | 
fications JAN-P-642. Mates with such | 





“Bend:x Aviation Corporation 


NOATNM MOLEF o CALs 
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VIBRATION AND 


STRESS ANALYSIS SYSTEM 











The Century Vibration and Stress Analysis System provides all of the necessary equipment 
to amplify and record vibration and stress-strain phenomena over a frequency range from 
0 to 2000 cps. 


Two modes of measurements are used in covering this system: (a) a carrier amplifier system 
to measure phenomena in the range of 0-500 cps, utilizing externally excited pick-ups as the 
sensing element; and (b) a linear-integrating amplifier system covering the range of 3-2000 
cps, utilizing self-generating pick-ups, or d.c. excited strain gages employed dynamically. 
Both of these modes utilize either the Century Model 408 or 409 Oscillograph. 
Write for Bulletins, 
REGISTER and VOTE—it's YOUR country 


GEOPHYSICAL CORPORATION 
TULSA, OKLAHOMA 


1505 Race Street 238 Lafayette St. EXPORT OFFICE: 
Philadelphia, Pa. Dayton, Ohio 149 Broadway, New York 


WORLD'S FINEST IN-STOCK 


INDUSTRIAL ELECTRONICS 


PARTS CATALOG 


NEW 200-PAGE 
mj 1953 EDITION 
JUST PUBLISHED! 


SENT FREE 


Write on your com- 
pany letterhead. Ra- 
dio Shack’s catalog 
is COMPLETE from 
AMPEX to ZEPH- 
YR. Over 15,000 list- 
ings of components 
and equipment, plus 
details, pictures, 
lowest net prices. 
Separate indexing of 
; roducts and manu- 
yA acturers, Full JAN 
: data! The preferred 
buying and reference 
guide for P.A.’s, en- 
gineers, designers, 
schools, civil de- 
fense, government, 
service agencies. For 
your FREE copy, 
write TODAY to 
Department O. 


RADIO SHACK 


CORPORATION 
167 Washington St., Boston 8, Mass. 






New industrial application of atomic 
energy employs radium and hydrogen 
tube. Catalyst level is measured by 
number of atomic impulses passing 
through the counter tube. The pri- 
mary element is the GAGETRON. 


The GAGETRON is manufactured un- 
der Graham Patent No. 2,565,963. 


tad Code for use of 
FREE! radium. Also GAGETRON 


Bulletin No. 149. 


INSTRUMENTS, INC. 


122 N. Madison Tulsa 6, Okla 
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NEW INSTRUMENTS 








standard jacks as JAN type JJ-034. 
New “No. 820 Extension Jax” (JJ- 
026) features spring-tempered nickel- 
silver springs assembled into a rigid 
stack assembly. Meets specifications 
JAN-J-641. Mates with plug types 
PJ-054 and J-540.—Switcheraft, Ine, 
1328 N. Halsted St., Chicago 22, Ill. 

Mention No. 1213 when filling out card, 


VTVM Test Leads 


New test leads are designed to fit 
vacuum-tube voltmeters equipped with 


screw-on microphone type connectors> 


“No. 316” contains an isolating resisto1 
in its probe and is intended for d-c 
measurements; “No. 317” is a straight 
through lead for utility applications 
Both are 6 ft. long, are made of heavy 
shielded wire, have insulated handles 
—Insuline Corporation of America, 3602 
35th Avenue, Long Island City, N. Y 


Mention No. 1214 when filling out card, 


Heavy-duty Connectors 


New “Series AO” heavy-duty plugs 
and receptacles, based on US Army 
Ordnance specification, are suitable for 
military vehicles and for industrial ané 





other applications under extreme cor} 
ditions of moisture, dust, vibration and 
shock. Six sizes currently tooled in: 
clude 12, 14S, 16, 22, 28.—Cannon 
Electric Co., P. O. Box 175, Lincoln 
Heights Station, Los Angeles 31, Calif. 


Mention No. 1215 when filling out card. 


Discharge Capacitor 


New “DA778-001” ultra-high-speed 
discharge capacitor, physically a tube 
2 in. diam. and 6.5 in. long, has charac- 
teristics of 30 ft. of solid coaxial trans- 
mission cable. When used in same man- 
ner as coaxial cable, charged to 10,000 
volts and discharged across a spark gap, 
capacitor tube improves light intensity 
900 times. Tube is made of hi-K ceramic 
(K-2000), silvered inside and out; has 





capacitance rating of at least 0.024 
mfd. (24,000 mmf.) and immersed in 
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transformer oil is rated at a working 
voltage of 20,000 volts d.c. Decay time, 
peak to peak, 2 x 107 second; rise time, 
zero to peak, 2x 107 second; and 50 
percent of peak limits occur in 1.8 x 107 
second. Leakage resistance in excess of 
10,000 megohms; dielectric strength 
approx. 35 volts per mil.—Centralab 
Div., Globe-Union Inc., 900 E. Keefe 
Ave., Milwaukee 1, Wis. 

Mention No. 1216 when filling out card. 


Ceramic Capacitors 


New line of disk type ceramic capaci- 
tors range from 0.001 to 0.01 micro- 
farads. Basic element is a ceramic disk 








silver paste applied to each face and 
heat treated to reduce to metallic silver. 

Allen-Bradley Co., Milwaukee, Wis. 
Mention No. 1217 when filling out card. 


Sealed Ceramic Capacitors 

New “Type B20, B21, B22, and B23” 
precision metal-encased tubular ceramic 
capacitors extend capacitance range at 
rated voltages of 500, 1000, and 1500 





v.d.c. Capacitance tolerance within 1 
percent and temperature coefficient tol- 
erances within 10 ppm. per deg. C. are 
possible.-—Sprague Electric Co., 43 Mar- 
shall St., North Adams, Mass. 

Mention No. 1218 when filling out card. 


G - ‘ 
slassware Clamps 

New “Varigrip” stainless-steel clamp 
is always rigid, employs no chains or 
other accessories, is quickly adjusted 





with a large flat thumbscrew; is said 
to be ideal combination handle and 
clamp.—Labline, Inc., 219 North Des- 
plaines St., Chicago 6, Ill. 

Mention No. 1219 when filling out card. 


VHF Amplifier Tube 





has 
024 
in 







New “Type 6146” VHF beam power 
amplifier, intended for service as r-f. 
power amplifier and oscillator as well 
as a-f. power amplifier and modulator, 





of high K dielectric, with a deposit of | 
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ENGINEERS 
and 


MECHANICS 


Interesting Positions 
REPAIRING, MAKING and CALIBRATING 
Industrial Instruments 


—on the Billion Dollar Savannah River Proj- 
ect,—an Atomic Materials Plant for the U.S. 
Atomic Energy Commission. 


To engineers and mechanics qualified by ex- 
perience, we invite your consideration of the 
following advantages: 


* 54 Hr-Week, With Overtime Pay 


* Opportunity to Add a Great Experience to 
Your Career 


* Housing Assistance and Excellent Employee 
Industrial Relations Plan. 


_ |. _ For Further Information — — — — 


KINDLY WIRE OR MAIL US 
YOUR NAME AND ADDRESS 


|. du Pont de Nemours & Co., Inc. 
Construction Recruitment Section 


117 Augusta, Ga. 
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4 ; Have 
= A Conductance Measuring Instrument ____NEW_ INSTRUMENTS sia 


has max. plate-dissipation rating of J un. 
25 watts. Can be operated in c-w., 
service with 90 watts input up to 60 If so. 
Me. and with 60 watts input at 175 
Me.—Tube Dep't, Radio Corp. of Amer-f Section, 
>. . “ IN« de e 
ica, Harrison, N. J 1 Ric 


Mention No. 1220 when filling out card, 


Type 192-A TV VD&O Tube 
ie th . New “Type 6BX7GT” high-perveance High- 
; double triode designed for vertical de 
flection and oscillator service in tele 
vision receivers is particularly well 
suited for reduction of vertical distor- 
tion due to low plate supply voltage. Ade 
Radio Tube Div., Sylvania Electric ey 
Products Ine., 1740) Broadway, Neu 4 at 
Fork 19, N. ¥. 25,000. 0 
Mention No. | 


221 when filling out card, watts ca 





New p 
xtreme 
In exce 
lemperat 


ances 1 


Subminiature Double Triodes{ Units a 


specs.——I 





SPECIFICATIONS 
The G Meter may be used to obtain values of CONDUCTANCE RANGE 
dielectric constant and power factor of test 


New “Types 6111 and 6112” submini 
ature double triodes, for use at rela 
tively high ambient temperatures and— Mention 


0 to 35 micromhos—Direct merce A 


reading in seven ranges 
stondard testing methods such os ASTM specifi- CAPICITANCE RANGE: 0 to 100 micro-micro-farads — 
0-47T. Test ‘e ate act Direct reading. (Simple indirect method allows 
cation D-15 est samples w ry s enpasuroments to 8000 cand.) oe — ? 
losses and capacitances may be accurately , — <a * Nob 
measured. The instrument is entirely self-contained. FROM EEs: 1 me. end 20 mc. erysiel contented | VH 

Le), 

The G Meter employs a crystal controlled SENSITIVITY: 10% Deflection of Panel Meter results 


ein from conductance change of 0.003 micromhos | New ‘ 
cillator to supply voltage to a reference tuned ohh din Ob milena 00 Ob ie 

circuit. By substituting calibrated internal para noble-me 
meters, the conductance and capacitance of the VOLTAGE ON TEST SAMPLE: 20 to 35 volts RMS MicrOWa 
for powe 
up loops, 
tenuator 
It permit 
severe shock and vibration conditions,B to be re 
are suitable for use at frequencies intoB proveme) 
UHF region. “6111” is a medium-muf— Laborate 
double triode in a T-3 envelope, withB Ave., Br 
characteristics similar to those of 
“6SN7GT”. “6112” is a high-mu double 


KOOLER triode in T-8 envelope with character 
U 4 istics similar to those of “6SL7GT.” TV PI 
on A eT a Radio Tube Div., Sylvania Electric 
RAT ® UNIT Products Inec., 1740 Broadway, Neu , es 
York 19, N. Y. New 
and “Tyy 


samples to the degree of refinement required in 


LINE VOLTAGE: Internal regulation permits operation 
over range of 105-125 volts = 
PRICE: $1875.00 (either Ime or 30 me). 


Additional Plug in Oscillators (Ime or 30 mc) 
$105.00 each F.O.B. Factory 


unknown ore determined 























Mention 


TR 








Mention No. 1222 when filling out card, 


designed 


Medium-mu Twin Triode 

New “12BH7” is a medium-mu twin 
triode of 9-pin miniature type used 
in vertical deflection circuits of TV 
receivers; also useful in applications in- 
cluding multivibrators and oscillators —s 
in industrial control devices.—-Tube 
Dep't, Radio Corp. of America, Harri 
son, N. J. 


Mention No. 1223 when filling out card, 





Transportation is the backbone of our 
country’s progress, and every passing day 
finds the truck playing a more important 
part. Contributing to this development are 
the economical Tru Kooler Automatic Con- 
trol Units which are installed in trucks to 
provide controlled temperatures ranging 
from ten degrees below zero to sixty-five 
degrees above over wide extremes in out- 
side temperature. Two fans, driven by 
Bodine motors, provide continuous air cir- 
culation. 

“Our requirements are for motors;’ state 
Tru Kooler Inc., “that will withstand abu- 
sive vibration and impact shock, spasmodic 
overloading, fluctuating voltage, sudden 
extremes in ambient temperature, long 
periods of operation with no maintenance, 
and compactness of design. Your motor 
has answered these problems with a maxi- 
mum of dependability and life expectancy’ 

If you have a fractional horsepower mo- 
tor application problem, it will pay you 
to consult Bodine engineers. 


Bodine Electric Co., 2244 W. Ohio St., 
Chicago 12, Ill. 


Voltage-regulator Tubes 

New “6073” and “6074” are 7-pin 
miniature cold-cathode, glow-discharge 
tubes for  voltage-regulator — service between 
critical as to excessive shock and vibra-f— i) areas 
tion. They are premium versions off ¢rease uy 
“OA2” and “OB2."-—Tube Dep't, Radio§ plugged 
Corp. of America, Harrison, N. J. can be op 
er voltag 
stat Mfy. 


VHE Power Tetrode ene 
New “Type 6166” forced-air-cooled 
power tetrode, designed for VHF serv-} ‘TY M. 
ice in television and CW applications, 
has a maximum plate dissipation of New 
10 kw.; is rated for operation up to— TV mast 
220 Me.; utilizes a thoriated-tungsten§ tem feats 
filament.-Tube Dep't, Radio Corpora-§ to-peak; 
tion of America, Harrison, N. J. 





Mention No. 1224 when filling out card, 


“a 





ae Tee eawetS THE LEAOINS PROOUCTS | Mention No. 1225 when filling out card 
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Have you a copy of the 
Jan. 1928 Instruments? 


If so, please notify Historical 
Section, Instruments Publishing Co., 


)21 Ridge Ave., Pittsburgh 12, Pa. 





High-temperature Resistors 


New precision resistors, designed for 
xtreme high temperature applications 


in excess of 235 C.), feature a low 
temperature coefficient resulting — in 
nearly constant ohmic value from 


| 125 C. (total change under 
).2 percent). Maximum resistances to 
25,000 ohms and power ratings to 6 
watts can be supplied. Standard toler 
ances 1 percent, special to 0.1 percent. 
Units are built to exceed MIL-R98 
specs.-Instrument Resistors Co,., Com 
merce Avenue, Union, N. J. 


66 C. to 


No. 1226 when filling out card, 


Mention 


Noble-metal-film-on-glass 
VHF & UHF Resistor 


New “Type R” is a_ highly 
noble-metal-film-on-glass resistor for 
microwave applications, said to be ideal 
for power measurements, resistive pick 
up loops, pads, impedance matching, at 
tenuators, in both waveguide and coax. 
It permits expensive microwave fittings 
to be replaced economically with im 
provement in performance. T'clewave 
Laboratories, Ine., 100° Metropolitan 
Ave., Brooklyn, N.Y. 


No. 1227 when filling out card, 


stable 


Mention 


TV Plug-in Ballast Resistors 

New “Type TVA” (200 to 300 watts) 
and “Type TVB” (300 to 375 watts) are 
designed primarily to be plugged = in 


‘fi 





between TV set and electric receptacle, 
in areas where line voltage tends to in 
crease up to 140 volts. One unit can be 
plugged into another, or two or more 
can be operated in series to obtain great- 
er voltage drops where needed.--Claro- 
stat Mfg..Co., Inec., Dover, N. H. 

Mention No. 1228 when filling out card, 


TV Master Antenna System 


New “Super Series 2500 Tacoplex” 
TV master antenna distribution sys- 
tom features an output of 6 volts peak 
to-_peak; voltage gain of more than 





The $.S. WHITE 80X 


Developed for use as potential 
dividers in high voltage electro- 
static generators, $5.8. White 80X 
Resistors have many characteris- 
tics—particularly negative tem 
perature and voltage coefficients 
—which make them suitable for 
other high voltage applications. 

They constructed of a 
mixture of conducting material 


are 


WRITE FOR BULLETIN 4906 


information on 


complete 
resistors. A 


It gives 
S.S. White 


free 


HIGH VOLTAGE RESISTOR 
a 


(“2 Actual Size) 
4 watts - 100 to 100,000 megohms 


/ | 
~SY ( 
and binder made by a process 
which assures adequate mechani- 
cal strength and durability. This 
material is non-hygroscopic and, 
therefore, moisture - resistant. 
The resistors 
with General 
which further 
against humidity 
bilizes the resistors. 


are also 

Electric 
protects 

also sta- 


Dri-film 
them 





coated | 


and 


copy 





and price list will be sent on request. j 


vue hile mowerains ovvieron 
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Y 






10 East 40th St. 


DENTAL MFC.CO. Dept. I, 
Ori YORK 16, N. Y. 


Western District Office e Times Building, Long Beach, California 


7&9 PIN 
MINIATURE 
SOCKETS 


RACK UP 


SUBSTANTIAL 


SAVINGS 


With user-designed test rack 
sockets 


Now you can test subminiature tubes in octal 
test rack sockets! The Sylvania subminiature 


aa 


ADAPTOR 


OCTAL SOCKET 


SYLVANIAY® 


tube adaptor plugs into a standard octal socket. 
This unique test adaptor features a movable 
locking ring which assures excellent lead-to- 
contact union. 


Sylvania now manufactures a complete line 


of test rack sockets designed especially for 
. production testing of radio tubes. These sockets 
are available for 7- and 9-pin miniature tubes 
and octal tubes. Made of general-purpose 
phenolic: insulator and contacts are ruggedly 
constructed to withstand many tube insertions 
and withdrawals. For complete details write 
Sylvania Electric Products | 

Warren, Pa. 


nc., Dept. A-2209, 


RADIO TUBES; TELEVISION PICTURE TUBES; ELECIRONIG PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORES 
CENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SEIS 
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TEST CHAMBERS 








CARINET COMPANY 
cee Seth ink Beat RON SOR 


HIGH & LOW 
TEMPERATURES 
CONTROLLED 
HUMIDITY 
© +-200°F. to —150°F. 
© 20% to 95% R.H. 


@ 1 cu. ft. to 75 ou. ft. 
cabinets 


Walk-in Rooms 
Temperature Baths 


Electronic or pneumatic 
recording or indicating 
control systems 


CUSTOM CHAMBERS 
built to specifications. 


Years of satisfactory service! 


52 Washington Avenue 
Carlstadt, New Jersey 








ENGINEERS 


The Electric Auto-Lite Company offers a fine opportunity to graduate 
Mechanical or Electrical Engineers with several years instrument design 


experience to become fully fledged development engineers with commen- 


surate income. 


Our products are used by all of the major industries of the nation and the 


world. There are openings in our 


Central Engineering Department, 


Toledo, Ohio, and at our Instrument Division in Wisconsin. 


Men with initiative and ability and an urge to reach the top of their 


profession should contact Mr, G. 


P. Robinson, Personnel Director, The 


Electric Auto-Lite Company, Toledo 1, Ohio, for an interview. 














MAN WANTED—For WRITING 
and LAYING OUT CATALOGS, 
BULLETINS, and DIRECT MAIL 
FOLDERS covering recording 
and controlling instruments by a 
Connecticut Company. Do not 
answer this ad unless you have 
had catalog, bulletin, and direct 
mail experience on a_ technical 
product. We offer an extremely 
good opportunity for the right 
man. Box 220, The Instruments 
Publishing Co., 921 Ridge Avenue, 
Pittsburgh 12, Penna. 








SOLENOID VALVE ENGINEER 


Midwestern Manufacturer of 
Quality Industrial Solenoid 
Valves Offers excellent opportu- 
nity for some Engineer. We Need 
a Man to carry out a long range 
program of development of new 
valve products. 


Future growth assured, with 
corresponding financial advan- 
tages to all concerned. 


Our employees know of this ad 
so write in confidence. Box 221, 
Instruments Publishing Co., 921 
Ridge Avenue, Pittsburgh 12, 
Penna. 
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NEW INSTRUMENTS n 5000 


voltage, | 
500. It is claimed that “2500” series§ more oht 
makes possible “the highest signal- 80 Fiftl 
to-noise ratio yet developed in r.f. am-— Mention 

plifiers.’—-Technical Appliance Corp,{-—— 
Sherburne, N. Y. = 

Mention No. 1226 when filling out card, INST 





Indicating Fuseholder 


New “440-5FH Miniaturized  Indi- 
cating Fuseholder” takes standard 3ABR#®t 22-3 


or 3AG fuses; has integrally-molded Bird inets 
“g ad Exhib 


nation wri 








Hogspolan, 
_ ’ Sept. 29-O 
s Eighth Ni 


Exhibition. 
Sherman |] 
for inforn 


2 BE. 88r 
Ma Oct. 7 
* Society fon 
7 ium Train 
City, N. ¥ 
licka, Seer 
St., New ' 
Oct. 15-16 


Scientific , 
neon bulb that lights up when fuse | 
blows.—Alden Products Co., 117 NEPtview & 
Main St., Brockton 64, Mass. Oct, 27-28 
Mention No. 1227 when filling out card— first meet 
icists, Kin 
information 
Kastern r 
Div., Gulf 
burgh, Pen 


Program Line Equalizer 


New “Type 286” program line equal. 
izer consists of a parallel network and 
calibrated step type series control, is Nev. 5-8 
Scientific / 
Midyear M 
oratory Ap 
tical, Aerc 
Sections. T 


Nov. 6-7 

Tenth Anni 
Mellon Ins 
burgh, Pa. 
e/o U. 8. § 
Ib, Penna, 


Nov. 6-8 

1962) Annu 
Society of 
Ohio. For i 





Program ( 
Experiment 


Nov. 17-18 
AIFKE Teck 
erated Rees 
Renjamin I 
information 
Northrup ¢ 
4. 


Nov. 20-21 
Seventh Mi 
Pfor Quality 
Ind. For in 
chairman, 7 
ville Road, 





ne 









designed to improve frequency respons 
of communications circuits. Four pointy 
of equalization (5, 7.5, 10 and 12.5 ke.) 
available by selecting proper terminals. 
Multi-channel assemblies consist of 1, 
2, 3, or 4 equalizers and associated 
frequency selection switches mounted on 
a standard relay rack type panel.— 
Dep't P, The Daven Company, 19) 
Central Ave., Newark 4, N. J. 

Mention No. 1228 when filling out card 


Nov. 20-22 
Instrument 
by the Los 
the Southe: 
Wilmington 
Dec. 3-5 

Annual Me 
perimental 
New York 
Murray, Se 
0, Mana, 


Plug-in Frequency Standard 


New “Type 2003” frequency stand: 
ard is a_ hermetically-sealed plug-in 
unit, containing a miniature high-Q 


Jan. 14-16 
Third Conf 
ments. Spot 
be held in 
Feb. 4-6 

First meet 
sponsored } 
mittee of I 
American 

Hotel Stath 











tuning fork and all critical circuit com 
ponents. Input, 75 to 300 volts at 1 to 
ma., 6 volts a.c. or d.c. at 3 amps. Out 
put frequency 400 or 500 cps. Accuracy, 
1 part in 50,000 at room range; 1 par 















































































n 5000 from --65 to +80 C. Output 
——fyoltage, approx. 5 volts into 200,000 or 
eries gmore ohms.—American Time Products, 
ynal- 80 Fifth Avenue, New York 36, N. Y. 


am-§Mention No. 1229 when filling out card. 
‘orp, 


cae || INSTRUMENT EVENTS 


Calendar 





Pneumatic 
Weight 
Transmitters 











Indi- 
3AB Sept. 22-30 

third Instruments and Measurements Conference 
ind Exhibition, Stockholm, Sweden. For infor- 
nation write Mr. Yngve Axner, Kungl. Tekniska 
Hogspolan, Stockholm 70. 


olded 


Sept. 29-Oct. 1 

fighth National Electronics Conference and 
Exhibition. 

Sherman Hotel, Chicago. 

for information write Karl Kramer, Ex. Sec., 


— FOR LINEAR CONVERSION OF WEIGHT INTO 
Soeaty: toe ppd: Hgesionieny, Green tten- POUNDS PER SQUARE INCH AIR PRESSURE 


uum Training Center, 63 Park Row, New York 





City, N. Y. For information write ©. A. Jed- A complete line of weight transmitters in single and multiple dia- 
y gg erage ela ene phragm construction with load capacities up to 23,000 pounds per 

Oct. 15-16 . diaphragm. Pneumatic tare balance for any portion of the total load 
fuse Spivens batting of RocsetersCoctnalior Section on all models. All moving parts are enclosed totally. Complete weigh- 
7 N Seaview Country Club, Absecon, N. 4s. ing systems designed to your requirements. 

Oct, 27-28 


card® Virst: meeting Society of Exploration Geophys- 

icintu, King Edward Hotel, Toronto, Can. For WRITE FOR CATALOG 
information write Ralph B. Ross, chairman 
Kastern region program committee, Geology 


i Cee een Sa Sey, See JOHN R. MONSELL 


burgh, Penna, 


if Nov. 5-8 Manufacturing Engineer 
Scientific Apparatus Makers Association. Pitman N a 
' . . 


Midyear Meeting of Industrial Instrument, Lab- 
oratory Apparatus, Laboratory Equipment, Op- 
tical, Aeronautical, and Military Instruments 
Sections. The Homestead, Hot Springs, Va. 











Nov. 6-7 

Tenth Annual Pittsburgh Diffraction Conference, 
Mellon Institute of Industrial Research, Pitts- 
burgh, Pa. For information write FE. E. Wicker, 
c/o U. S. Steel Co., 234 Atwood St., Pittsburgh 
IS, Penna. 


Nov. 6-8 

1952, Annual Meeting of Electron Microscope 
Society of America, Statler Hotel, Cleveland, 
Ohio. For information write Carl E. Willoughby, 
Program Chairman, Chemical Dep’t Du Pont 
Experimental Sta., Wilmington 98, Del. 





Nov. 17-18 ‘ 
AIKE Technical Conference on Electrically-op- =~ 

erated Recording and Controlling Instruments. . R E Cc { Ss l @] N 
Benjamin Franklin Hotel, Philadelphia, Pa. For 

information write G. L. Broomell, Leeds & : N ST R U M 3 N T S 
Northrup Co., 4901 Stenton Ave., Philadelphia 
4. 


Nov. 20-21 

Seventh Midwest Conference, American Society 
for Quality Control, Claypool Hotel, Indianapolis, 
Ind. For information write Dale A. Cue, Vice- 
chairman, 7th Mid-West Conference, 5565 Brook- 
ville Road, Indianapolis, Ind. 

Nov. 20-22 

Instrument Maintenance Short Course sponsored 
by the Los Angeles Harbor Junior College and 
the Southern California Meter Association at 
Wilmington, Calif. 

Dec. 3-5 

Annual Meeting and Exhibits, Society for Ex- 
perimental Stress Analysis, Hotel McAlpine, 
New York City. For information write W. M. 
Murray, Sec.-Treas., P.O. Box 168, Cambridge 
0, Maas, 





Jan. 14-16 

Third Conference.on High-frequency Measure- For an illustrated description of how PERMOPIVOTS are made, ask for the 
ments. Sponsored by AIEEK, IRE, and NBS. To PERMOPIVOT booklet. For information on production of sub-miniature parts 
be held in Washington, D. C. and assemblies, ask for the PERMO PRODUCTS booklet. Both free on request. 


Feb. 4-6 
t First meeting Western Computer Conference 
0 sponsored by joint Computer Conference Com- 
mittee of Institute of Radio Engine and the 
Tacy@American Institute of Electrical Engineers. 
Hotel Statler, Los Angeles, Calif. 
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On-the-Job Training 


In Instrumentation 


On-the-job training in Instrumentation can be valuable to 


operating personnel as well as to instrument men and engi- 
neers. Specific suggestions are given for choice of instructor 


and training program. 


UST as Instrument Men are not provided ready-made 

by nature, Instrument Engineers are not turned out by 

colleges. Years of experience are needed to round out 
a man in either classification. Although there is no substitute 
for experience, the development of the man can be speeded 
by systematic training. 

The Instrument Engineer in a processing plant often finds 
himself spending much effort in trying to get acceptance for 
instruments, and in defending the instruments against being 
blamed for every conceivable kind of process or equipment 
failure. He has a selling job to do. Among his antagonists 
are those who instrument a plant on paper with great en- 
thusiasm but little experience. He is also well acquainted 
with two extreme types of operators—one who puts prac- 
tically everything on manual control and the other who 
adjusts and repairs instruments, again with more enthusi- 
asm than skill. For these reasons, the Instrument Engineer 
(and often also the foreman and the more aggressive 
instrument mechanic) is continually working to improve 
the status of instrumentation in his plant. Training is one 
of the tools at his disposal. 

As we survey the problems of a plant from the standpoint 
of instrumentation, we find that there are four groups of 
people to be considered, each group having its own field to 
cover and requiring a distinctive method of approach. The 
groups are: 

A. INSTRUMENT SPECIALISTS 
1. Instrument Engineers 
2. Instrument Men or Craftsmen 
B. INSTRUMENT USERS 
1. Technical Operating Personnel 
2. Plant Operators 


For each group it is necessary to consider carefully the 
scope of information that is to be covered, the qualifications 
of the instructor, the type of text and demonstrating equip- 
ment to use, and whether instruction will be given in classes, 

individuals. We are concerned here with 
the plant and during working heurs—on 


meetings, or to 
instruction at 
company time. 


INSTRUMENT SPECIALIS 





These people are generally full-time instrument personnel. 
Although a part-time Instrument Man or Instrument Engi- 
neer is to be found in some plants, he still requires the same 
field of information as the full-time specialist because he is 
expected to be the expert, to have all of the answers. He 
must know all kinds of instruments—meters, pneumatic, 
electronic, gadgets, etc. He must know unit processes, such 
as distillation, separation, and vaporization, as well as the 
flow plans of the plants he works in. In short, he can’t know 
too much, and he must keep up with developments. He 
should be provided with text books, reference books, cata- 
logs, and instruction books. He should be encouraged to learn 
on his own time by attending classes and joining appropriate 
organizations. It is worth-while for the employer to en- 
courage those who are qualified to take active part in these 
organizations. 

Presented at the Seventh Annual Symposium on Instrumentation in the 


Process Industries, Texas A & M College, College Station, Texas, June 2-4, 
1952. 
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By J. A. PARKER 
Shell Chemical Corp. 


INSTRUMENT ENGINEERS 

The foregoing remarks apply more emphatically to In- 
strument Engineers than to the craftsmen. The engineer is 
usually the last resort in solving a wide range of problems. 
Quite often a problem comes to the engineer in the following 
way: An operator has a problem which appears as a process 
variable, such as temperature, which does not stay on the 
control point. Seeing no ready explanation in his operation, 
he calls the Instrument Man. If the Instrument Man checks 
the instrument and finds nothing wrong and does not see 
an answer in the processing equipment, he calls his foreman. 
If the foreman fails to see an answer, he passes the problem 
to the Instrument Engineer, but he, in turn, has no one 
to pass to. He must come up with an answer, regardless of 
whether the trouble is a bent flapper in the instrument or a 
new side reaction in the process. 

It should be noted in passing that ocassionally one may 
find a plant with a policy which considers that instrument 
personnel, including engineers, need not think beyond the 
instrument, that, when an instrument is in good working 
order, it is the job of Operations to solve any further prob- 
lem. This strict division of responsibilities may look good 
on an organization chart, but it is highly unrealistic. It 
leaves a gap between instrument maintenance and instru- 
ment use which can be bridged only by a knowledge of both. 
The Instrument Engineer fills this gap. 

The raw recruit comes to us in Instrument Engineering as 
a college graduate who, at best, probably knows instruments 
only from the standpoint of the orifice run and its numer- 
ous manometers, set up in the basement of the Engineering 
Building, and the mathematics of a servocycle. He thinks 
he can calculate any orifice meter factor with only a formula 
which says that Q’— CA \2gh, in which C may be considered 
to average 0.6. He is already equipped with technical in- 
formation and knows how to think objectively and how to 
study. He needs experience which will not only give him 
the “practical” view of his work but also show him that 
there is much useful information that was not in his schoo! 
books. This deflation is necessary because he must work 
harmoniously with the Instrument Men and the operators 
Without the cooperation of the Instrument Engineer, the 
shop men can handle maintenance and seem to be fulfilling 
their whole duty. Without the cooperation of the shop, the 
Instrument Engineer is reduced to a rather low level of 
effectiveness. 

We seldom have more than one or two candidates to train 
as Instrument Engineers in any one plant at any one time. 
It is fortunate that these candidates are generally college 
graduates or are non-college men of unusual abilities. They 
have learned how to study and to rapidly increase their 
knowledge without the help of formal classes and assigned 
lessons. Almost any information placed before them will 
be absorbed and put to use. 

It is necessary, therefore, to recognize the field of infor- 
mation they must cover and to make the information avail- 
able to them. When technical discussions are undertaken for 
other personnel, such as operating and technological men, 
invite the Instrument Engineers to attend. In this way they 
can learn about proposed plants, current problems, and 
many subjects which will broaden their usefulness. In short, 
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the trainee should not have to rely upon an older Instrument 
ingineer for all his training because even the Chief Instru- 
ment Engineer is never through learning. 

It is apparent that we are considering the Instrument 
Engineer as a technologist or technical service man who 
is specializing in instruments, regardless of whether he is 
in the Engineering or Technical Department or in an inde- 
pendent Instrument Department. 


INSTRUMENT CRAFTSMEN 


Opinions differ greatly on how much an Instrument Man 
should know—that is, how far he should be expected to go 
heyond the immediate job of repairing an instrument. 
Ideally, the Instrument Man, in order to be of most value 
to his employer, should be able to shoot control and measure- 
ment troubles even though this carries him well into solving 
minor process problems. 


Types of Craftsmen 


Idealism can lead to another approach. It is fairly well 
conceded, especially among instrument specialists, that the 
Instrument Man is engaged in the most interesting craft 
employed by processing plants. It follows that an Instru- 
ment Man can make his vocation take on the absorbing in- 
terest that is generally thought to belong to the professions. 
And it becomes possible for a man whose formal education 
stopped at the high-school level to enter a craft which pro- 
vides the means of taking pride in one’s work and thus 
develop a large measure of self-respect. 

Fortunately, some men make the most of this opportunity. 
They take pride in the fact that they often are trouble 
shooters, not only for their own craft but for operations 
and for other crafts as well. They discover that their role 
gives them a great opportunity to use their minds and that 
mental activity is a form of exercise that is not the least 
bit tiring. Some of these men even become Instrument Engi- 
neers and do justice to the title. Such men are easy to train 
and make use of every opportunity to learn. 

Unfortunately, there are also many Instrument Men who 
do not discover these advantages. In those plants where the 
men entering the craft cannot, because of local rules and 
customs, be selected, some take a negative attitude toward 
training. It is necessary to accomplish some training even 
under these circumstances because it is necessary to use 
these men to carry some of the maintenance load. 

These two groups represent the easiest and the most 
difficult to handle in a training program. The bulk of the 
average shop crew will fall in between the two extremes. 
It is apparent that one of the major problems is to present 
the training in such a way as to reach as many of the men 
as possible, trying to stimulate their interest and pride and 
to get them into a receptive attitude. 


Selection of Instructor 


Selection of the instructor is of prime importance. He 
must be acceptable to the men, all of them if possible. Pref- 
erably, he is one of them to such an extent that he is still 
an Instrument Man on the payroll. Furthermore, in their 
daily work he does the same work as the rest. He is set 
apart to as small an extent as possible. When the foreman 
or assistant foreman is the instructor, the more backward 
students hesitate to ask questions. They are soon lost and get 
little out of the training. If an Instrument Engineer with 
college degree, slide rule, and all the trappings is the in- 
structor, this reticence attacks an even larger portion of 
the group. 

Of course, the instructor must also be qualified by his 
knowledge and experience. He must know the subject he is 
teaching. To be effective, he must know more than will be 
covered by the course he is teaching. This broader knowledge 
enables him to go beyond the content of the course in an- 
wering questions. By this means he gains much in the 
tudent’s respect for him and also is able to make fuller 
explanations to help the slower students. He gains much of 
his knowledge by having been an Instrument Man, learning 
by keeping his mind open and inquisitive. His knowledge 
hould be extended by sending him to the schools conducted 


by instrument manufacturers. A good man can thus ac- 
quire enough advanced information in a few weeks to keep 
him busy many times as long instructing his fellow crafts- 
men. For the average plant, this method is far better than 
sending many or all of the craftsmen to such schools. 

The instructor should be well qualified as an instructor. 
He must be able to talk fluently to a class or to an individual, 
having no impediments such as stage fright, inability to 
think before a group, a weak voice, poor vocabulary, or no 
sense of humor. He must be able to sense the fact when he 
has made an unclear explanation or moved too fast for 
some of the students. 


Classroom Factors 


Training may be administered in several ways, and all 
are used in a thorough program. Formal classes in the 
plant on company time reach the most men in a given pe- 
riod. They may be held for two hours each week for an ex- 
tended time, or for four hours each day for five or ten con- 
secutive working days. The latter is the more effective but 
may be difficult in view of the plant work load. The most 
effective method is to use this daily schedule with only a 
few, say four or six, students in the class. The lessons 
learned in one session are not lost before the next, and the 
instructor can give individual attention to each student, 
especially when giving actual practice on instruments. 

Attendance in formal night classes in vocational schools 
should be encouraged. Of course, only the more interested 
men will attend, but since they are doing it voluntarily they 
will try harder to get all possible value out of the courses. 

Classes should be scheduled well in advance to prevent 
long lapses which slow down the program. Keep complete 
records of what training each man has had and how well he 
has done. It may be well to have repeat classes at a future 
time for those who did poorly. Where possible, satisfactory 
completion of certain subjects should be a prerequisite to 
advancement from one classification or pay level to the next. 

A ten to twenty hour course must be confined to one sub- 
ject or a closely related set of subjects. A few of the sub- 
jects to be covered in such courses are (1) use and care of 
tools, (2) orifice meters, (3) rotameters, (4) a_ typical 
pneumatic controller, (5) a typical electronic pyrometer, 
and (6) control valves. 

It will be found necessary to confine a course on a pneu- 
matic controller, for instance, to one make, covering the 
specific components and their functions and adjustments, 
followed by tearing down, rebuilding and adjusting a com- 
plete instrument in the classroom. Finally, each student cor- 
rects several kinds of trouble introduced into the instrument 
by the instructor. 

A very useful device is a classroom demonstrator, con- 
sisting of a simple controlled process and a recording con- 
troller and motor valve. The process can be a two-cubic-foot 
ves el being supplied with compressed air through the mo- 
tor valve. The instrument is a pressure controller. The air 
is bled from the vessel through a hand valve, the setting of 
which is varied to represent changes in process load. With 
this arrangement all of the functions of a controller can be 
demonstrated with a freedom and clarity that are never 
permissible on an operating plant. 

Individual on-the-job instruction is a very effective train- 
ing method when planned properly and pursued diligently. 
Too often it is followed haphazardly and is ineffective. 

A particular man or men should be designated as _ in- 
structors and spend planned time with particular trainees 
on particular work. A record, such as a training time table, 
will insure an effective on-the-job training program. 


INSTRUMENT USERS 


Much of the success of instrumentation in a plant de- 
pends on proper use of the instruments by the operating 
personnel. In the modern plant much of the actual manipu- 
lation of operating variables is accomplished by moving the 
indexes of the controllers. Thus instruments are much of 
the modern operator’s contact with his plant. It follows that 
a proper understanding of instruments on the part. of 
operators is all-important. 

Continued on page 1282 
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LIQUID DISPLACEMENT METERS 


By PAUL RENFREW, Ralph N. Brodie Company 


Important features of positive-displacement meters include 


counters, measuring units, life, accuracy, and applications. 


HIS discussion is limited to posi- 
tive-displacement liquid meters be- 
cause the problems incident to this 
class of meters are not necessarily ap- 
plicable to a fluid meter handling a gas. 
Although the _ positive-displacement 
liquid meter is about 100 years old, the 
performance obtained is a product of 
the development work of the last twen- 
ty-five years. Today the _ positive-dis- 
placement meter has wide acceptance. 
Certain classes of equipment, such as 
gasoline and oil delivery trucks and 
loading racks, are not considered com- 
plete without a meter. 


PRINCIPLE OF MEASUREMENT 


The fundamental principle of meas- 
urement of the positive-displacement 
meter is simple. The instrument divides 
the volume being measured into seg- 
ments, separates each segment from the 
flowing stream, isolates the segment 
momentarily, then returns it to the 
stream and counts the segments. 

Fundamentally the meter is a liquid 
motor. That is, it absorbs energy from 
the flowing stream. The energy ab- 
sorbed manifests itself as pressure drop. 
Not all mechanical fluid motors make 
practical liquid meters. Only few of the 
many principles which can be employed 
to make efficient positive-displacement 
pumps are usable for making a meter 
because of the necessity for outside 
power required to produce movement of 
the displacement mechanism. 


CHARACTERISTICS 


Some of the general characteristics 
which should be kept in mind when con- 
sidering the practicability of using a 
mechanical principle as a meter are as 
follows: 

1. Simplicity is the first considera- 
tion. Manufacturing and maintenance 
cost is always in direct proportion to 
mechanical complications. 

2. The mechanism should be easily 
understood so that maintenance can be 
done without the necessity of special 
skill or training. 

3. The mechanism should have suffi- 
cient strength and rigidity to withstand 


Presented at the Los Angeles Harbor Junior 
College “Instrument Maintenance Short Course,” 
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normal stresses as well as shock loads 
incident to every-day meter operation. 
Seldom is another instrument required 
to meet the high performance-standard 
of the positive-displacement meter. 

4. It should have good mechanical 
efficiency so that the pressure drop is 
small. 

5. The volumetric efficiency must pro- 
duce an acceptable accuracy curve. 
These characteristics must be 
sidered collectively as well as individ- 
ually; they must be in proper balance. 
For example, to sacrifice mechanical 
strength for high mechanical and vol- 
umetric efficiency might develop a struc- 

ture of short life. 


con- 


SPECIFICATIONS OF “BIROTOR” METER 


Fig. 1 is the Brodie “Model B-72” 
with a maximum rating of 350 gpm. 
when handling light oils. This type of 
meter is made in a range of sizes with 
maximum capacity of 60, 100, 250, 350, 
550, 800, and 1300 gpm. (handling light 
oils). This series is manufactured in 
four pressure ranges—150, 300, 600, 
and 1,000 psi. The housing is all-welded 
construction. The saddle which 
the flanges and supports the 


steel 
carries 


measuring unit is a steel casting. A 
drawn shell is welded to this saddle. 
The mounting pad for supporting the 
counter is also a steel casting. 

The meter is composed of five unit as- 
semblies—(1) housing or case, (2) 
counter base plate, (3) measuring unit, 
(4) adjustor, and (5) counter. This 
unitized construction is advantageous 
from the maintenance standpoint. For 
example, the measuring unit is a com- 
plete interchangeable assembly. The 
same unit is used in all four pressure 
ranges. Also, internal pressures or 
stresses, which might result in deforma- 
tions in the external housing, are not 
reflected in the measuring unit. The 
cost of this safety feature is a slight 
additional pressure drop as compared to 
that of a single-case meter. The ad- 
justor and counters are completely in- 
terchangeable between all sizes and 
pressures. 


COUNTERS 


Several types of counters are avail- 
able for these meters, including hori- 
zontal, vertical, “Quantrol,” printing, 
remote counters, rate of flow indicators, 
and recording rate of flow indicators. 





Fig. 1. 
350 gpm., measuring light oils. Working pressure is 150 psi. Fig. 2. (Right) “Model B-72” with 
“Series G” horizontal counter. 


(Left) Brodie “Model B-72” with “‘Brodimatic’ counter. Maximum rated capacity ix 
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Fig. 1 shows a vertical counter. Fig. 2 
shows a horizontal-type counter. 

Sizes up to and including 550-gpm. 
units are available with the “Quantrol” 
counter. This feature permits the pre- 
setting of a definite quantity; when the 
pre-set quantity has been delivered, the 
flow is stopped automatically. 

The adjustor used on this series of 
meters is a variable gear transmission. 
It changes the gear ration between the 
measuring unit and the counter in in- 
crements of 5/100 of 1 percent. 


MEASURING UNIT 


The measuring element is a_ liquid- 
sealed positive-displacement unit. Dis- 
placement is accomplished by two spiral- 
fluted rotors (Fig. 3). The measuring 
chambers are the spaces between the 
lobes of the rotors (Fig. 5). 

The rotors are not in metal-to-metal 
contact with one another or with the 
housing in which they rotate. The clear- 
ances between them depend on the vis- 
cosity of the product being measured. 
They are maintained in properly timed 
relationship with one another by helical 
gears which are totally enclosed to keep 
thm out of the liquid stream (Fig. 4). 

A practical rotary displacement 
mechanism which absorbs energy from 
a flowing stream of liquid usually is 
out of balance mechanically. However, 
the two displacement members of the 
“Birotor” unit are in mechanical bal- 
ance, both static and dynamic. This me- 
chanical balancing produces some novel 
characteristics. There are no_ shock 
loads on the bearings or the mechanism 
because of the shifting of off-balance 
masses. Also, a measuring unit which 
is in mechanical balance is far less sus- 
ceptible to damage during the period of 
filling the empty meter with liquid. The 
shock resulting from the sudden en- 
trance of noncompressible liquid into a 
measuring mechanism which is operat- 
ing at or near its maximum rpm. on air 
or vapor is frequently damaging to most 
meters. 

The performance of the “Birotor” 
meter thus far has exceeded the expec- 
tations of its designers. Although we 
are unable to predict just what its life 
expectancy will be, we believe it will 
be much longer than the time estimated 
for amortization of capital equipment 
of this class by most companies. 


FACTORS CONTROLLING METER LIFE 


The life expectancy of any positive- 
displacement pump or meter depends on 
many factors, including (1) the lubri- 
cating qualities of the liquid handled 
and (2) the amount and particle size 


of abrasive matter in relation to the 
viscosity of the liquid handled. 
Positive-displacement meters for 


measuring nonviscous liquids, such as 
aviation motor fuel, are necessarily 
closely fitted mechanisms. On the other 
hand, a meter fitted to handle lube oil, 
or a heavy fuel oil of 1500 or 2000 
Seconds Saybolt, could have consider- 
ably more clearance. Thus the latter 
unit would pass abrasive matter that 





Fig. 3. 


(Left) Measuring element showing inlet port and spiral-fluted rotors. Fig. 4. (Right) 


“Model B-72” measuring element with gear cover removed to show the rotor timing gears. 





Fig. 5. Section through rotors to show meas- 
uring chambers. 


might be disastrous to the more closely 
fitted unit. 

Meter life is influenced further by 
the rate of flow and the continuity of 
operation. A meter operating contin- 
uously at its maximum recommended 
rate has a shorter life than one running 
intermittently at half speed. 

The maximum and minimum capacity 
ratings of a positive-displacement meter 
represent the range of flows over which 
the meter shows acceptable performance 
characteristics—that is, acceptable me- 
chanical and volumetric efficiency. The 
maximum capacity usually is estab- 
lished on the basis of intermittent op- 
eration, and is reduced somewhat as 
operation becomes more or less contin- 
uous. 

Furthermore, the ratings usually are 
established for liquids in the viscosity 
range of gasoline through kerosene, 
automotive diesel fuel, etc. As viscosity 
decreases from kerosene down through 
hi-octane gasoline, butane, propane, and 
so forth, we recommend reduction in 
maximum rate at which the meter is 
run. This reduction is made because of 
lack of lubrication with these products. 
The maximum rating is reduced as the 
viscosity increases for the same reasons 
that rate is reduced in a pipe line. 


FACTORS CONTROLLING ACCURACY 


The accuracy curve of a meter, which 
is a reflection of its volumetric. effi- 
ciency, is influenced by the physical 
characteristics of the liquid being meas- 
ured, principally viscosity. Most  posi- 
tive-displacement meters are of the 
liquid-sealed class. In any liquid-sealed 
meter there is some slippage or flow of 
liquid through the sealing clearances. 
For any given set of conditions, the 
slippage increases as the viscosity de- 
creases and, conversely, decreases as 
the viscosity increases. When viscosity 
increases to a point where the liquid 
film supports the differential pressure, 
slippage ceases. The greatest change 
in this slippage factor occurs at viscos- 
ities below 1% or 2 centipoises. 

Radical changes in differential pres- 
sure also affect the slippage factor, es- 
pecially when measuring a nonviscous 
liquid such as high-octane aviation gas- 
oline. Such changes in pressure differ- 
ential result from a change in either 
mechanical friction within the measur- 
ing mechanism, or a change in work 
done—that is, counter load, packing- 
box friction, etc. 

There is no contact between the rotors 
or between the rotors and the body in 
which they rotate. Furthermore, there 
will be no contact and therefore no 
change in mechanical friction as long 
as the bearings and gears maintain the 
rotors and body in proper relationship. 
If there is no change in the outside load 
(driving of counter, packing-box fric- 
tion, ete.), there should be no change 
in accuracy. 


APPLICATION 


There are certain jobs that only a 
positive-displacement meter will do 
properly. However, like other mechan- 
ical mechanisms it has its limitations. 

This type of instruments has made a 
real place for itself in the operation of 
a refinery or pipe-line terminal loading 
racks. It provides means for operational 
and accounting procedures which enable 
plant management to control truck and 
transport loading. The difficulty of 

Continued on page 1299 
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The Art and Science of 


INDUSTRIAL INSTRUMENTATION 


By ROBERT TOBI, Los Angeles Harbor Junior College 


Instrumentation has two facets—measurement and control. 


Each is still both an art and a science. 


NDUSTRIAL instrumentation may 
be defined as the art and science of 
and control for the 
This definition al- 
discussion to be broken into 
four parts—(1) the meas- 
urement, (2) the art of 
(3) the science of control, and 
art of control. 


measurement 
process industries. 
lows the 
science of 
measurement, 
(4) the 


SCIENCE OF MEASUREMENT 

To measure is to determine the size 
or extent of a quantity or condition by 
comparison with a standard. Standards 
are the result of systematized studies. 
For example, the unit of length is the 
distance between two lines on a_ bar 
which is kept at the International Bu- 
reau of Weights and Measures at Sev- 
res, France. All measurements of length 
are referred to that standard. The name 
given to the unit of length adopted as 
a standard in this country is the yard. 
A smaller unit is the foot. We compare 
all distances or length measurements 
to these standards. 

In the case of temperature measure- 
the melting points and _ boiling 
points of various pure are 
used as standards. Melting points and 
fixed temperature 


ments 
substances 
boiling points are 
points. 

Measuring instruments are devices 
that are used to compare quantities or 
conditions to the established standards. 
These instruments operate on physical 
and chemical principles. For example, 
temperature-measu ring instruments are 
based on principles such as the gas laws, 
laws of vapor pressure, linear and cu- 
bical expansion, thermoelectric effect, 
etc. The same principles are utilized in 
the measurement of pressure, liquid 
level, and flow rates as are Archimedes’ 
principle, Pascal’s law, and Bernoulli’s 
equation. It is the application of these 
principles that makes possible indirect 
measurement. Flow rates are deter- 
mined from the measurement of a 
pressure drop, and the pressure drop 
is determined from the distance a 
pointer moves on a dial. The conversion 
from the pointer position to a flow rate 
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is possible only with a complete knowl- 
edge of the principles involved. It should 
be noted that there are very few direct 
measurements. 

The design of a thermal system is 
based on gas laws, laws of vapor pres- 
sure, or the expansion of liquids with 
temperature—depending on the filling 
medium used. Fig. 1 shows a_ typical 
temperature-measuring system. Cali- 
bration is possible because of the elas- 
tic properties of the Bourdon tube. 





The science of measurement is truly 
systematic whether measurements are 
direct or indirect. Using the scientific 
method makes reproducible measure- 
ments possible and results in a high de- 
gree of accuracy. Instrument calibra- 
tion, which is the act of checking the 
accuracy of the graduations of a meas- 
uring device, belongs in the science of 
measurement. 


ArT OF MEASUREMENT 


The art of measurement depends on 
skills acquired by experience and ob- 
servation. Although science allows us 
to construct measuring devices, there 
are no general laws specifying when 
or where to instruments or what 
types of instruments should be used. No 
laws specify whether to use a dia- 
phragm-type, bellows-type, or mercury- 
type differential-pressure instrument 
(Fig. 2). Selection of equipment may 


use 
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1. The science of measurement. 


Fig. 
typical temperature-measuring system. 
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Fig. 2. The art of measurement enters into the choice of these typical differential-pressure 


instruments for a particular application. 
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INSTRUMENT 


ELECTRONICS 


Basic test equipments include the (1) permanent-magnet mov- 


ing-coil, moving-iron, and electrodynamic 


volt-ohm-milliammeters, (3) vacuum-tube voltmeters, (4) tube 


testers, (5) signal generators, (6) oscilloscopes, (7) instru- 


movements, 


(2) 
By MILTON H. ARONSON 


Technical Editor, Instruments 


ment transformers, (8) frequency meters, and (9) field-inten- 


sity meters. Principles and features of each type 


XII. ELECTRICAL AND ELECTRONIC 
TEST EQUIPMENT 
OST electronic equipment can be classified as either 
(1) test equipment, (2) communication and _tele- 
metering equipment, (3) military and navigation 
equipment, or (4) industrial and research equipment. Basic 
types of test equipments are discussed in this chapter. 


ELECTRICAL INDICATING MOVEMENTS 

There are three basic types of instrument movements for 
indicating current or voltage—the permanent-magnet mov- 
ing-coil (p.m. m-c.), the movable-iron, and the electro- 
dynamic. Although the p-m. m-c. is used in most portable 
field equipment, the others have use at power frequencies 
and as laboratory indicators. The characteristics of the 
basic movements are listed in Table VII. The accuracy of 
panel-type instruments is usually less than laboratory types 
by a factor of 2 or 3. 
Permanent-magnet Moving-coil Movement 

The heart of most electrical indicating instruments is 
the permanent-magnet moving-coil movement (Fig. 12-1), 
which is simply a moveable coil located in the field of a 
permanent magnet Direct current in the coil produces a 
magnetic field that reacts with the fixed magnetic field, pxo- 
ducing a torque that rotates the coil. When the field is uni- 
form, and when the rotation of the coil is opposed by springs, 
the coil motion is linear with current. The pointer indicates 
the current in the coil. Note that the path of current is 
through the springs and the coil. The p-m. m-c. movement 
sometimes is called a D’Arsonval movement. 
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Fig. 12-1. Elements of a permanent-magnet moving-coil (p-m. m-c.) 


movement. 








ANSWERS TO QUIZ XI (Part 2)—SIGNAL-SHAPING 
CIRCUITS 
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11-15 (b) 11-16 (a) 
11-14 (d) 
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are discussed. 


A common production model is the 1-milliampere move- 
ment—that is, 1 milliampere full-scale deflection. 
Although higher currents can be read by shunting the meter 
with resistors, more-rugged 25- and 50-milliampere move- 
ments usually are used with shunts for measuring direct 
currents of amperes. 


“auses 


A variation of the permanent-magnet moving-coil move- 
ment is the fixed-coil moving-magnet movement. It operates 
on the same principle, has lower sensitivity, but is a sturdy 
low-cost device. 

A-c. measurement. The permanent-magnet moving-coil 
movement is a d-c. movement. For a-c. measurements, move- 
ments with built-in full-wave rectifier elements in a bridge 
circuit are available. They are useful for frequencies up 
to about 10 ke. The rectifier bridge circuit measures average, 
not rms., values. Therefore, when scale is marked in rms. 
units, the instrument should be used on sine waves only. 

For radio-frequency measurements (usually of current), 
a resistance heater and a thermocouple junction are used 
with the p-m. m-c. movement. The heat developed by the 
current develops a proportional thermoelectric emf., which 
deflects the movement. The thermocouple instrument. is 
usable to several Mc., and indicates rms. valves of any wave- 
form. As it responds with equal accuracy to d.c., it can be 
calibrated with d.e. 
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Table VII--CHARACTERISTICS OF PORTABLE AND 


Permanent-magnet 
M oving-coil 


P-m. m-c. plus rectifier 


D« A.c. to 10 ke. (average, 


P-m. m-c. plus 
thermocouple 





PANEL-TYPE ELECTRICAL INDICATING MOVEMENTS 


: Electrodynamometer 


Moving Iron 





A.c. to several Me. (rms.) A.c. from 25 to 125 cps. D.c. or A.c. to 200 cps 


be used for 





not rms.) (rms.) Can (rms.) 
d.c. 
Principle Permanent magnet, mov- Bridge rectifier plus Thermocouple and resist- Iron vanes in field of Current flows through 
ing coil p-m. m-c, ance element plus p-m. one coil. two coils, one fixed, one 
m-c, moveable 
Voltage Internal series resistor Series resistor in a-c, Series resistor (not usu- With series resistor, up Coils in series, series re 
plus external multiplier input ally used for voltage) to several hundred volts sistor 
for high voltages 
Current With shunts (internal or Usually used only for ma. Limited only by resist- Several hundred amperes Coils in series, shunt 
external) to several hun- or ua. because rectifier ance element, several ma. across moving coil only 
dred amperes. Coils avail- is limited to about 10 to several hundred am 
able to carry from 20 ua, or 20 ma peres 
to 25 ma 
Neale Linear Linear Usually compressed at Either compressed at low Compressed at low end 
low end; may be ex- end or linear. Depends 
panded by magnetic field on construction 
distribution 
{ecuracy of O.5% 5% because of rectifier over 5% for d.c. or low 1% 0.1% in lab. standards 
Portable Labor aging frequency. Ambient temp. 
atory Types error, 
Features Economy, good accuracy. Economy. Sensitivity of R-f. measurement. Full- Ruggedness, economy, Excellent accuracy. Watt 
Higher sensitivity than 1000 ohms per volt scale response about 15 needs supplementary meter use. Less subject to 
other movements my. Current overload damping. Many variants. waveform and frequency 


dangerous. 


Moving-iron Movement 

Although the p-m. m-c. movement is the most common 
indicator in electronic test equipment, moving-iron and 
dynamometer movements are used commonly for particular 
applications. The moving-iron movement (Fig. 12-2) con- 
sists of one fixed iron vane and one movable iron vane, both 
in the field of a winding. The vanes repel each other when 
the current to be measured flows through the field winding. 
The meter is produced as a voltmeter or ammeter, a.c. or 
d.c. For voltage measurement the field coil consists of many 
turns of fine wire so that the field is propurtional to the 
voltage to be measured; for current measurement the field 
winding consists of a few turns of heavy wire. The instru- 
ment is inexpensive, is usually used for measuring a.c., 
and can be made very rugged. The scales are not exactly 
the same for d-c. and a-c. measurements. Thus forward and 
reverse readings should be made with d.c. It is a common 
type of power-frequency voltmeter or ammeter, and several 
variants are available with long uniform scales. 


Electrodynamic Movement 

The electrodynamic movement (Fig. 12-3), or electro- 
dynamometer, consists of two windings, one fixed and one 
movable. The current to be measured flows through both 
windings. The fixed, or field, winding produces a field that 
interacts with the field produced by the movable winding. 
Note that the electrodynamic movement is similar to the 
p-m. m-c. movement except that the fixed field winding re- 
places the permanent magnet. It is used commonly as a 
wattmeter, with the field coil used as the “current coil” and 
the moving armature coil used as the “potential coil.” As 
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Fig. 12-3. Electrodynamic movement. 
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error, 

the calibration is the same on d.c. as on a.c., it is used in 
the laboratory as a “transfer standard” for transferring 
from d-c. to a-c. or a-c. to d-c. measurements. High accu- 
racies (to 0.1 percent) are available in electrodynamic lab- 
oratory standards. 


Voltage Measurement with P-m. M-c. Movement 

For measuring voltage, appropriate resistors are placed 
in series with the p-m. m-c. movement. For example, to 
make a 1-ma. movement have 1-volt full-scale deflection, 
a resistor is placed in series with the movement so that 
the total resistance of resistor and meter movement is 1000 
ohms (1 volt applied across 1000 ohms produces 1-milli- 
ampere current). For 10-volt full-scale indication, a total 
resistance of 10,000 ohms is required. Note that the resist- 
ance of this simple voltmeter is a fixed 1000 ohms per volt. 
Thus the 1-ma. movement often is called a 1000-ohms-per- 
volt movement, referring to its resistance when used as a 
voltmeter. 

A 50-microampere movement has 20 times the sensitivity 
of the 1-ma. movement and often is called a 20,000-ohms- 
per-volt movement. Similarly, a 20-microampere movement 
is a 50,000-ohms-per-volt movement. These movements, used 
for measurement of microamperes and for voltage measure- 
ments of high-impedance sources, are more expensive than 
the 1-ma. movement. 


Resistance Measurement with P-m. M-c. Movement 
Resistance measurement can be made with a p-m. m-c 

movement and a fixed, known voltage. When the movement 

and the fixed voltage are put in series with the unknown 
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Fig. 12-4. A simple multimeter for direct current, d-c. voltage, or 


resistance. Switch positions are (1) 0-1 milliampere, (2) 0-100,000 ohms, 
(3) 0-10 volts, (4) 0-50 volts, (5) 0-250 volts, (6) 0-500 volts. 
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resistance, the current through the meter depends on the 
value of the unknown resistance; the scale can be calibrated 
directly in ohms. Ohmmeters have built-in batteries or low- 
voltage power supplies for supplying the fixed voltage. 


Volt-ohm-milliammeter 

A common test instrument is the portable volt-ohm-mil- 
jammeter. It usually is a p-m. m-c. milliammeter or micro- 
smmeter (20 or 50 microamperes full-scale) with a switch 
for selecting either (1) appropriate shunt resistors—for 
neasuring various currents, (2) series resistors—for meas- 
iring various voltages, and (8) series resistors and internal 
vltages—for measuring various resistances. Different 
wales are selected as shown in Fig. 12-4. Measurement of 
wc. voltage and current is made by using a germanium 
crystal, a copper-oxide rectifier, or a selenium-oxide recti- 
fer to rectify the a-c. voltage or current into a d-c. signal. 
Rectifier-type multimeters usually are designed for power 
or audio frequencies and have considerable error at radio 
frequencies. 


VACUUM-TUBE VOLTMETERS 

The vacuum-tube voltmeter (VTVM) is one of the most 
basic and useful test instruments. It is simply a vacuum 
tube in which plate current (or plate voltage) is calibrated 
in terms of the voltage applied to the grid. The plate cur- 
rent usually is measured by a permanent-magnet moving- 
coil meter in the plate circuit. 

Fig. 12-5 shows a conventional VTVM. The input voltage 
to be measured is applied to the grid of one vacuum tube. 
The second vacuum tube has its grid at a fixed potential. 
A D’Arsonval-type milliammeter or microammeter  indi- 
cates the difference in cathode potentials of the two tubes. 
The second tube is used to balance out tube and supply 
variations so that the zero setting does not drift. 


D-c. Measurement 

For d-c. measurements the input signal can be applied to 
the grid of the calibrated tube, either directly or through 
a high-resistance voltage-divider that functions as a range 
switch. 


A-c. Measurement 

For a-c. measurements the d-c. input signal must be recti- 
fed into a d-c. signal. When the VTVM has a diode inside 
the meter case, it usually is intended for power- or 
audio-frequency measurements because the capacitance of 
ithe lead wires bypasses r-f. voltages to ground, thereby 
destroying them. For r-f. a-c. measurements to several 
hundred Mc., a special low-capacitance probe (Fig. 12-6) 
is used with the VT VM. The probe contains a diode or crys- 
tal rectifier that rectifies the signal and charges a capacitor 
in the probe. The circuit is put in the tip of the probe so that 
lead-wire capacitance can not affect the signal. 

For a-c. measurements a VTVM can be responsive to 
peak, average, or rms. value of the signal, depending on the 
type of circuit. Of course the calibrated dial can be marked 
in terms of any value (usually rms.). The probe in Fig. 
12-6 charges the capacitor to the peak value of the input 
signal. (The second section of the diode is used to cancel 
the “contact” potential that a diode develops when it has 
no signal.) Hence the circuit in Fig. 12-6 is responsive to 
peak value of applied signal. Some VTVM’s use a biased 
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Fig. 12-5. Vacaum-tube voltmeter circuit. 





triode as an a-c. indicator; this type indicates the average 
value of plate current and hence responds to the average 
value of a-c. signal. Thermal-type detectors respond to rms. 
values. The type of response becomes important when meas- 
uring nonsinoidal waveforms because the conversion from 
peak or average to rms. value will be in error when non- 
sinoidal waveforms are measured. Unless otherwise speci- 
fied, a VT VM should be used for measurement of sine waves 
only; special VT VM’s are available for pulse measurements 
and for measurement of millivoltages. 


Features and Advantages 

The important characteristics of a VTVM are (1) high 
input resistance for d-c. measurements, (2) high input im- 
pedance for a-c. measurements, (3) several voltage ranges, 
(4) wide frequency range for a-c. measurements, (5) high 
sensitivity, (6) protection against overloads, and (7) other 
scales for current or resistance measurement. 

Input resistance. The outstanding advantage of the VTVM 
is the high input resistance resulting from the fact that 
the signal is applied to the grid of a vacuum tube, which 
draws little current. The input resistance of any test instru- 
ment determines its effect on the circuit being measured. 
In the instrument shown in Fig. 12-4, the circuit being meas- 
ured must supply at least 1 milliampere—that is, the input 
resistance of the instrument is 1000 ohms per volt. In con- 
trast, the input resistance of a VTVM is determined by 
the grid current of the input (Fig. 12-6) or by the input 
voltage divider, if one is used. In most VT VM’s, a 1- or 10- 
megohm resistor is placed in series with the input so that 
the input resistance always is high (more than 10 meg- 
ohms). Owing to the high input-impedance of a VTVM, 
high-impedance points (such as plate and grid voltages in 
electronic circuits) can be measured without drawing much 
current from the point being measured. 

Input impedance. The input impedance for a-c. measure- 
ments depends on the probe circuit. Most VT VM probes are 
useful from 30 or 60 eps. to several hundred Me. The input 
impedance is specified as a resistance in series with a shunt 
capacitance. 

Voltage ranges. Conventional VTVM’s have several volt- 
age ranges from 0-1 to 0-1000 volts. Special VTVM’s have 
even wider voltage ranges. Owing to the fact that the vac- 
uum tube is a power amplifier, the VTVM is more sensitive 
than a p-m. m-c. multimeter for voltage measurements. 
For extending the voltage range above 1000 volts, a special 
resistance voltage-divider in the tip of a _ well-insulated 
probe is available. Special VTVM’s are available with ex- 
tended sales—that is, a small portion of the scale can be 
extended over the full scale so that highly accurate read- 
ings (within a few millivolts )can be made at any voltage. 
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Fig. 12-6. ““Model 62” VTVM of Measurements Corp. 
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Y the time this issue of the Journal 

is in your hands, the excitement 

will have died and the Seventh Nation- 
al Instrument Conference and Exhibit, 
about which you have been hearing so 
much during the past months, will be 
another chapter in the history of ISA. 
It was intended to include in this 
column a brief record of what has been 
accomplished by the Instrument Society 
of America during the past twelve 
months. That record is so thoroughly 
and capably covered in the reports of 
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President Beckman, Secretary Hart, 
and Vice-President Sheen, that there is 
little left to say. 

The report by Treasurer Feeley which 
appeared in the April issue of the 
Journal gave a clear exposition of the 
financial status of the Society. 

The growth of ISA during the past 
year has been a source of continuing 
satisfaction to your Manager, who 
wishes to express his appreciation for 
the complete cooperation he has 
ceived from the Executive Board, Na- 


re- 
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tional Committees, local Sections, and 
the many individual members of thy 
Society with whom he has worked. Bs 
pecial thanks are due to Dick Rin. 
bach for the helpful cooperation and 
advice he unstintingly given 
during the past year. 
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Carolina Piedmont 0 1 51 
Central Illinois 10 1 1 
Central Indiana + 15 1 79 
Central New York 9 AY) 
Central Ohio Valley i2 1 
Charleston 80 x 
Chicago 253 19 75 t47 
China Lake 16 1 17 
Cincinnati 79 1 m0) 
Cleveland 146 4 148 
Columbus 19 i 1 24 
Cumberland 25 2 27 
Denver 77 2 79 
Detroit 55 2 57 
Kastern New York 61 8 25 94 
Gulf Coast 41 7 l i 
Houston 157 6 i 196 
Kansas City 61 9 70 
Lake Charles 19 19 
Louisville 17 i rl 
Montreal 91 3 94 
Muscle Shoal 9 1 5 Bo 
New Jersey S54 l 355 
New Orleans 7 7 
New York 221 10 4:3 74 
Niagara Frontier 119 1 6 146 
North Texas 14 14 
Northern California 111 lit 
Northern Indiana 44 4 1 17 
Oak Ridge 78 73 
Ontario 35 1 36 
Panhandle 34 4 
Permian Basin 7 , 2] 
Philadelphia 347 11 3 S61 
Pittsburgh 268 3 Sy 
Presque Isle 24 3 7 
Richland 115 7 45 167 
Rochester 91 1 92 
Sarnia 95 9 104 
Savannah River 5 1 
Southern Michigan 19 9 1 at 
South Texas 61 6 67 
St. Louis 126 128 
Tennessee 17 } 3 
Toledo | 51 
Tulsa 128 3 131 
Twin Cities 11 1 ti 
Washington 66 156 
Wayne County l 15 i 168 
Wilmington Of 2 101 
Total Members 

of Sections 4945 365 226 HOB 
Per Cent of Total 90% O% 1% Looe 
At Large H 
Foreign 18 
Corporate 1 
Total Membership 5597 
*FM—Full Member AM-—Associate Member 
SM-—-Student Member 
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President’s Report 


It is a pleasant duty to review the 
perations of the Society for the past 
ear because substantial progress has 
een made in a number of ways. 

Since the last Annual Meeting, which 
as held in Houston September 10, 
951, the number of sections has in- 
reased from 52 to 58. The 6 new sec- 
ions are Permian Basin, Carolina 
Piedmont, Central Ohio Valley, Savan- 


nah River, Muscle Shoals and Lake 
Charles. To these new sections, I ex- 
nd an official welcome on behalf of 


the Society. 


The number of Members has_ in- 
creased from 4549 on September 1, 
1951 to 5597 as of September 1, 1952. 


There are now 4945 Full Members, 365 
Associate Members, 226 Student Mem- 
vers, 42 Members-at-Large, 18 Foreign 
Members, and 1 Corporate Member. 

The Society is in sound financial 
condition, as is shown by the Treas- 
urer’s detailed report. For the calen- 
dar year 1951, Income exceeded Ex- 
penses by $14,457.62 and on December 
31, 1951, the Cumulative Surplus was 
$67,206.19. It is anticipated that the 
Cleveland Exhibit will be the most 
profitable exhibit thus far held by the 
Society and that there will be a sub- 
stantial contribution to Surplus as the 
result of operations for 1952. 

These statistics clearly show the 
growth of the Society and they are in- 
deed gratifying. The growth of the 
Society is shown also in less. specific 
ways which are eGaally gratifying to 
those of us who have been closely asso- 
with the Society’s activities. 
There is an increasing awareness by 
members and by industry of the im- 
portant role which the Society can and 
shoud play in the fields of Instruments 
and Instrumentation. There is increas- 
ing recognition by professional, scien- 
tific and engineering organizations of 
the fact that our Society is rapidly 
gaining stature and prestige. The So- 
ciety is expanding into new fields of 
instrumentation and, in general, there 
has been a marked improvement in its 
procedures and in its business admini- 
stration. The Society is gaining broader 
Vision, increased vigor and a more ma- 
ture viewpoint, as well more mem- 
bers. 

The adoption of the 
and By-Laws was a constructive 
forward step. In accordance with the 
resolution passed at the Houston meet- 
ing, the revised Constitution and By- 

were submitted to the members 
for a mail ballot. The vote was 1228 to 
162 in favor of adoption, and the new 
Constitution and By-Laws became ef- 
fective on December 8, 1951. The new 
Constitution and By-Laws corrected 
inadequacies of their predecessors and 
incorporated new Articles made neces- 
sary by the growth of the Society, such 
as a Committee on Public Relations and 
additional technical committees in med- 
icine, meteorology, radiation, geophysics 
and physical measurements. 


ciated 


as 


new Constitu- 
tion 


Law Ss 
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An important change in the By-Laws 
is the provision for a Society Manager. 
Prior to adoption of the new By-Laws, 
Mr. Richard Rimbach, Executive Secre- 
tary of the Society since its founding, 
managed the Society’s affairs. The 
growth of the Society made the task 
increasingly burdensome and full-time 
services of a paid manager became im- 
perative. Mr. Percy V. Jones, Jr. has 
served capably Society Manager 
during the past year. The National 
Office of the Society was established at 
1319 Allegheny Avenue, Pittsburgh 
33, Pennsylvania. I am happy to report 
that when the operations of the Na- 
tional Office were reviewed at the July 
meeting of the Executive Board, Mr. 
Jones was commended for the excellent 
manner in which he has performed his 
duties. 


as 


It is appropriate here to say a few 
words of appreciation to Dick Rim- 
bach. He, more than any other indi- 
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Report of Robert T. 


° ‘ ° 
National Committees 
and Chairmen 
Society Structure & Planning —Nelson Gilder- 
sleeve. 
Nominating—G. F. Akins 
Constitution, Rules & Procedures—R. L. Galley 
Instrument Industry—Charles L. Saunders 
Finance—J. T. Vollbrecht 
Meetings and Exhibits—F. J. Jr. 
Publications—C. W. Covey 
Sections and Membership—M. D. 
Employment—P. V. Jones 
Intersociety Relations Everett S. Lee 
Public Relations--Douglas M. Considine 
Government Relations—Ralph L. Goetzenberger 
Educational Committee—Prof. Robert J. Jeffries 
Historical—L. M. Susany 
*Technical Program 
Research and Development 
Instrument Operation & Maintenance 
J. Johnston, Jr. 
Testing Instrumentation—D. C. Little 
Analysis Instrumentation—Axel H. Peterson 
Instrumentation for Inspection & Gaging 
W. A. MacCreahan 
Instrumentation for Production Processes 
W. H. Brand 
Instrumentation for Transportation 
F. H. Catlin 
Medical Instrumentation—Dr. H. J. 
Meteorological Instrumentation 
Christos Harmantas 
Radiation Instrumentation—Richard W. Johnston 
Geophysical Instrumentation—Dr. David Muzzey 
*Physical Properties Measurement 
Aeronautic Instrumentation—-Robert Tozievr 
Recommended Practices—-A. V. Novak 


Grace, 


Shriver 


Morowitz 


*Chairman not assigned 


Sheen, Vice President 


General Relations Division 


Committee C-1 
Sections & Memberships 
This committee has been most active 

during the year and what is more im- 
portant has been quite successful in its 
efforts to assist in the building of ISA. 
The following Sections have been added: 

Permian Basin 

Carolina Piedmont 

Central Ohio Valley 

Savannah River 

Muscle Shoals 

Lake Charles 


At the moment it appears that we 
may have still another Section for 
this annual meeting, the Fox River 


Valley Section at Neenah, Wisconsin. 
In addition to the Sections already 
added, there is active correspondence 
with twelve additional prospective Sec- 
tions at the present time. 

Numerically, our membership shows 
increased membership of 1048 as 
the present time. Millard Shriver, 
Chairman of this committee, was 
unfortunately taken ill early in the 
year, therefore, Mifflin Jacobs, Past 
Chairman, agreed to step back in the 
saddle and pitch during Millard’s ab- 


an 
of 


the 


sence. Between these two men_ this 
year, the above noted progress has 
been made. 


Committee C-2 
Employment Committee 

Mr. Percy V. Jones, our Society Man- 
ager, is Chairman of this committee. 
Positions listed in the Journal are run- 
ning at the rate of 200 to 250 per year. 
Between 500 and 600 applications are 
being received per year including ap- 
plications at the Annual Show. Routine 
acknowledgements, filing, maintaining 
records, mailing of applications, issuing 
letters of instructions, correspondence 


and personal interviews of prospective 
employers and employees consume an 
estimated 25 hours monthly, about 20 
hours of which are clerical time. This 
being time of the headquarters staff. 
In times of high employment such as 
the present, it is not to be expected that 
the conduct of the employment service 
at the national level will constitute a 
major activity of the Society as many 
men who are looking for a change ap- 
parently have no great difficulty in lo- 
‘ating locally. The National Office, how- 
ever, considers this a most important 
activity and is willing to serve all mem- 
bers of ISA as may be desired in this 
function. 

This committee is supposed to have a 
member on it from each Section, who 
should also act as that Section’s local 
employment committee chairman. As 
of this Spring, 29 Sections have a mem- 
ber actually appointed to this commit- 
tee and 26 Sections are not represented. 
The attention of those Sections with 
no representative is invited to the fact 
that this representation is desired and 
will aid in forming one additional link 
of activity with the Headquarters Of- 
fice. 


Committee C-3 
Intersociety Relations 

The Chairman of C-3 is Everett S. 
Lee. This committee has had little ac- 
tivity over the past year. Its function is 
to promote cooperation with other tech- 
nical societies and correspondence has 
been handled to achieve this objective. 
As an example of this, the A.I.E.E. is 
holding a special meeting in Philadel- 
phia November 17-18, 1952 with Phila- 
delphia Section sponsoring their An- 
Symposium the following day, 
19. 


nual 
November 
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Committee C-4 
Public Relations 


This is a new committee formed this 
year, to which Mr. Douglas M. Consi- 
dine was appointed Chairman. Several 
additional members have been added te 
his committee and still others are to be 
added. The first results of this com- 
mittee will be evident in the brochure 
entitled, “You and the ISA”, available 
for the first time at this Cleveland 
Meeting. This is a membership promo- 
tion brochure to assist in outlining the 
objectives and the program of ISA to 
the prospective members and prospec- 
tive Sections. 

Another brochure slanted to obtain 
corporate memberships is now in prep- 
aration. 


Committee C-5 
Government Relations 

Mr. Ralph L, Goetzenberger is Chair- 
man. The function of this committee is 
to provide any desired liaison with the 
Government. The chairman has been ac- 
tively supporting the interests of ISA 
with N.P.A. in Washington and is fre- 
quently called as a consultant to aid in 
the education of those men in the Gov- 
ernment who have little or no back- 
ground on instrumentation or automatic 
control, who have been employed to 
handle priorities and allocations in ac- 
cordance with the C.M.P. In a similar 
capacity, the Munitions Board has at 
times sought his advice. 

He has been active on the question 
of occupational definitions conferring 
with the Labor Department on this sub- 
ject. 


Committee C-6 
Education 

Professor Robert J. Jeffries, Chair- 
man. This committee was entirely re- 
constituted this year. Professor Jeff- 
ries now has a membership of approx- 
imately ten men on this committee and 
he is actively pursuing the definition 
of a program and organization of the 
work for this committee. An important 
meeting of this committee is scheduled 
at the Cleveland Conference and it is 
anticipated that both the program and 
work on the program can be reported 
at the time of the next Annual Meeting. 


Committee C-7 
Historical 

The Chairman of C-7 is Mr. L. M. 
Susany. A complete report has been 
promised by this committee for early 
consideration of the Executive Commit- 
tee. Its Chairman has been handicapped 
by considerable illness but has advised 
that progress is now being made on 
his work. 


General Report 

The Executive Board has authorized 
this Vice President to appoint a Special 
Committee for Corporate Membership 
and with the receipt of the brochure 
and the formation of this committee, 
it is anticipated that considerable ac- 
tivity can be reported on this by the 
time of the next Annual Meeting. 
Vol. 25 
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vidual, must be given credit for the 
birth of the Society and for its guid- 
ance and growth during these first 
critical years. As Executive Secretary, 
he served in fact as General Manager, 
without compensation. He provided fa- 
cilities, administrative skill and conti- 
nuity in operations at the period when 
they were most needed. The Society’s 
Annual Instrument Exhibit, under his 
capable management, has been a major 
source of income for the Society’s op- 
eration. In recognition of his untiring 
work during his years of service as 
Executive Secretary of the Society, the 
Executive Committee has instructed 
the Manager to hang a picture of Mr. 
Rimbach in a place of honor in the 
National Office of the Society. Although 
he has resigned as Executive Secretary, 
Mr. Rimbach will continue to serve the 
Society as Exhibit Manager. 
Under the new By-Laws, there are 
four Standing Committees in the Presi- 
dent’s Division. The Society Structure 
on Planning Committee, Mr. Nelson Gil- 
dersleeve, Chairman, is considering sev- 
eral matters involving long-range poli- 
cies of the Society. Probably the most 
important matter is the future of the 
ISA Journal and the Society’s publi- 
cation policy in general. This is a 
complicated problem and the Committee 
is not yet ready to report its recom- 
mendations. 
The Nomination Committee, G. F. 
Akins, Chairman, has selected the fol- 
lowing slate of nominees for the 1953 
officers of ISA: 
For President 
Porter Hart, Houston Section 

For Vice Presidents 
Warren H. Brand, Oak Ridge Sec- 
tion and J. M. Ribble, Panhandle 
Section 

For Treasurer 
J. T. Vollbrecht, New York Section 


For Secretary ' 
W. A. Wildhack, Washington Sec- 
tion 


The Constitution, Rules and Proce- 
dures Committee, Mr. R. L. Galley, 
Chairman, in addition to consideration 
of proposed amendments to the Consti- 
tution and By-Laws, is engaged in 
bringing up-to-date the ISA Code on 
Procedures which was prepared in 
1948 and has not since been revised. 

One of the interesting accomplish- 
ments of the Instrument Industry Com- 
mittee, Charles L. Saunders, Chairman, 
is the Panel Forum on “Frontiers of 
Instrumentation” which will be held dur- 
ing the Cleveland Conference. Gerard 
Piel, publisher Scientific American, 
Lawrence P. Lessing, member of the 
board of editors, Fortune, Harry Lee 
Waddell, editor Factory Management 
and Maintenance, Sydney Self of the 
Wall Street Journal, with David Dietz, 
science editor of Cleveland Press, as 
moderator, will express their views and 
answer questions on the challenge which 
technological progress is making to the 





users and producers of instruments anda 
automatic controls. 
This Forum of 


eminent scientific 


editorial writers and publishers is onefis 
een mos 
nated thi 
ff exhibi 
echnical 
(ongress 
cause « 
erating 
meetings 
gress. TI 
indicated 
ting. In 

their mee 
scope. It 
First In 
gress is \ 


of several “firsts” which promise to 
make the Cleveland meeting outstand- 
ing. Both the Exhibit and Technical 
Conference at this meeting will be the 
largest in the history of the Society, 
There will be 199 exhibitors, and the 
exhibits will occupy 26,000 square feet 
of floor space, in comparison with 133 
exhibitors and 22,240 square feet of 
floor space at Houston. A total of 100 
technical papers will be presented in 
Cleveland, the largest number of pa 
pers thus far presented at any ISA 
Technical Conference. The subject mat- 
ter covers several new fields of instrv- 
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mentation. In addition to sessions on 
Instrumentation for Production Proc.§strument 
esses, Testing and Analysis and Instru-§ the next | 
ment Operation and Maintenance, which 
have been held at previous conferences, 
there will be new sessions on Radi- 
ation, Aeronautic, Medical, and Geo. 
physical Instrumentation. The Instrv- 
ment Maintenance Clinic, which ha § A serio 
been so highly successful in previouwf been the 
meetings, will be held again in Clevegand Con 
land. A new Clinic on Analysis Inf thorcugh 


strumentation will be initiated at this 
meeting. This Clinic, in which nine 
instrument manufacturers will partici- 


which the 
the trans 
experienc 


pate, will consist of a lecture andging the | 
demonstration course on complex ana§ made on 
lytical instruments. It is designed par§ clear ste 
ticularly for technicians, chemists functions 
physicists, and engineers. Committe 

The Executive Board held four meet-§ Manual « 
ings during the past year. The severalg and Com 
officers of the Society will report indi- handed < 


vidually on transactions and develop- 
ments of particular interest which fall 


elected o 
pected tl 


within the spheres of their respectivegor add t 





responsibilities. A few items of general 
interest may appropriately be men- 
tioned here. 

The ISA Film on 
Automatic Control has been a financial 
and educational success. In view of 
this fact, the Educational Committee 
has been asked to investigate other sub- 
jects which might be suitable for simi: 
lar films. 

An item of particular interest is the 
decision to hold an International In- 
strument Congress and Exposition in 
1954. The First International Instru- 
ment Congress and Exposition will 
celebrate the Tenth Anniversary of 
the Instrument Society of America. 
The Congress and Exposition has beenf 
scheduled for the Commercial Museum 
and Convention Hall, Philadelphia, 
Pennsylvania, September 14-24, 1954. 
It is expected that this meeting will 
attract a world-wide audience from 
manufacturing companies, — research 
laboratories, educational institutions 
and government bureaus—the largest 
number of instrument buyers and users 
ever assembled in one place. 

To start the ball rolling, announce- 
ments of the First International Con- 
gress and Exposition were made _ in 
March at luncheon meetings held in 
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attended by official representatives of 
foreign countries and of many scien- 
tific and technical societies. The re- 
sponse to the initial announcement has 
en most gratifying. It is now esti- 
nated that at least 100,000 square feet 
ff exhibit space will be required. The 
echnical papers to be presented at the 
(ongress will run into the hundreds 
cause of the large number of co- 
erating societies which hold their 
meetings in conjunction with the Con- 
gress. Thus far twenty societies have 
indicated their intentions of coopera- 
ting. In the case of several societies, 
their meetings will be international in 
sope. It appears, therefore, that the 
First International Instrument Con- 
gress is well on its way. 

The schedule of the ISA Annual In- 
strument Conference and Exhibit for 
the next five years is 


1953 Chicago 
1954 Philadelphia 
1955 Los Angeles 
1956 Detroit 

1957 New York 


A serious problem of the Society has 
been the indoctrination of new Officers 
and Committee Chairmen with a 
thorough understanding of the duties 
which their respective jobs entail and 
the transfer to them of the cumulative 
experience of their predecessors. Dur- 
ing the past year, progress has been 
made on this problem by establishing 
clear statements of the duties and 
functions of each Officer and Standing 
Committee and by the preparation of a 
Manual of Operations for each Officer 
and Committee Cha:man which will be 
handed on each year to the newly- 
elected or appointed officials. It is ex- 
pected that each person will modify 
or add to the Manual on the basis of 





1e ral 
men- 













his own experience so that they will 
always reflect best current practices 
and will become increasingly valuable 
as procedural guides. 

The past twelve months has been a 
period of substantial accomplishment, 
steady growth, and expanding horizons. 
Looking to the future, it seems certain 
that the Society will continue to grow. 
The instrument industry is still in its 
infancy. As the industry grows, un- 
questionably ISA _ will grow corres- 
pondingly. Opportunities for effective 


contributions to the Science of Instru- 
mentation in the various fields in which 
the Society is now operating will con- 
tinue to increase. In addition, there 
are many new and fertile fields, such 
as Computers and Instrumentation for 
Automatic Handling of Data, into 
which the Society should logically ex- 
pand. In the light of the progress which 
the Society has made during the past 
years and of the opportunities which 
we can see in the future, it is difficult 
to have anything other than great opti- 





mism for the future of the Society. 
To the newly elected officers and to 
those who continue in office, I extend 
my best wishes for outstanding success. 
To my fellow officers, committee chair- 
men and members, and to the many 
other persons who, by their faithful 
and diligent efforts have produced the 
accomplishments of the past year, I 
express my sincere appreciation and 
thanks, both personally and on behalf 

of the Society. 
ARNOLD O. BECKMAN 


Secretary’s Report to the Council 


When the new constitution of the 
ISA was officially adopted eliminating 
the office of Executive Secretary for 
the Society, Richard Rimbach submitted 
his resignation to the Executive Board 
at its meeting December 2, 1951, asking 
it to be effective December 8, 1951. 
The Executive Board regretfully ac- 
cepted the resignation of Mr. Rimbach 
with an expression of deep appreciation 
for his untiring work during his years 
of service as Executive Secretary. It 
was also moved that the Society Man- 
ager be instructed to hang a picture of 
Mr. Rimbach in a place of honor in the 
National Office of the Society. 

The writer of this report was ap- 
pointed to serve as ISA Secretary until 
his successor is duly elected and takes 
office. At the Council meeting Septem- 
ber 8, 1952, a Secretary to the Execu- 
tive Board will be elected by the 
Council. 

At the Executive Board meeting July 
18, 1952, Dr. A. O. Beckman reported 
that the National Research Council, in 
an action dated April 16, 1952, had ap- 
proved ISA as an Affiliate Member. It 
is the understanding of the Secretary 
that never before has such a young 
society received such an invitation from 
this group, and the Executive Board 
accepted this invitation to affiliate with 
the National Research Council. 

A brief summary of the Organization 
is given below for the benefit of the 
delegates and members of the So- 
ciety who are not acquainted with the 
National Research Council. 

At the request of President Wilson, 
the National Academy of Sciences, un- 
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Prepared by ISA Subcommittee on Instrument Mechanic 
Training under chairmanship of George A. Larsen. 


60 pages—heavy-paper bound 
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der its Congressional Charter, organ- 
ized the National Research Council in 
1916, as a measure of national prepared- 
ness. The Council was continued as a 
permanent Organization after the war 
in accordance with an Executive Order. 

The purpose of the Organization is 
the promotion of research in the phys- 
ical and biological sciences, and the 
encouragement of the application and 
dissemination of scientific knowledge. 

Membership of the organization is 
about 200 members, composed essen- 
tially of representatives of national 
scientific and technical societies, rep- 
resentatives of governmental and 
other research institutions. Membership 
is by election and appointment by the 
President of the National Academy of 
Sciences. There are no dues. 

A library is maintained by the Coun- 
cil and contains many publications of 
other learned academies and scientific 
institutions of the world, and to a lim- 
ited extent reference works. 

The Council expends large sums 
each year, in varying amounts, for its 
administration; for specially designated 
research purposes; for the support of 
research fellowships; for general con- 
ferences and meetings of its commit- 
tees; and for special undertakings, by 
contract, at the request of governmental 
agencies. 

The funds for its administrative ex- 
penses are derived mainly from an en- 
dowment given by the Carnegie Corpor- 
ation. The Council also receives other 
gifts and “grants in aid.” 

A number of publications are spon- 
sored by the National Research Coun- 
cil. These include the National Critical 
Tables and numerous bulletins contain- 
ing advanced technical papers and re- 
sults of the council’s scientific survey. 

Your Secretary wishes to express ap- 
preciation to the Society Manager for 
his active assistance in recording the 
meetings of the Executive Board, and 
the promptness in the handling of ap- 
plications for new sections, foreign 
memberships, and membership-at-large 
through the Sections and Membership 
Committee. He also wishes to thank the 
temporary chairman of this committee, 
M. S. Jacobs, for the promptness with 
which he corresponded with the Secre- 
tary so that the Executive Board could 
be polled by mail for the proposal 
end acceptance of new members. 
Porter Hart, Secretary 
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Section Secretaries, Meeting Data and Programs 


AKRON 
Russell F. Marquardt, 
Akron 6, Ohio. Tel: 
Fourth Tuesday, Meeting 
Akron, Ayer Hall, Rm 
ALBUQUERQUE 
W. E. Bostwick, 
Albuquerque, N. ° 
First Monday, Meeting at 8:00 P.M., Mitchell 


1742 Tonawanda Ave., 

ST-6865 
R215 

212-8 


P.M., U. of 


700-C Washington St., N.E., 
M 


Hall, Univ. of New Mexico. 
ARUBA 
J. L. Lopez P. O. Box 20%, c/o Lago Oil & 
Transport Co. Ltd., Aruba, N. W. I. Tel. 
2087. 
First Tuesday, 7:30 P. M., Engr’s Club. 
ATLANTA 
M. Virgil Davis, 3657 Sixth St., N.W. Atlanta, 
Ga. Tel. EM. 3042 
Fourth Friday, Meeting 7:30 P.M., Electric 
Bldg., Georgia Power Co. 
BALTIMORE 
G. B. Greer, 631 East 36th St., Baltimore 
18, Md. Tel: CHesapeake 6879 
Second Friday, Meeting at %:00 PM., Ener’s 


Club of Baltimore. 
BATON ROUGE 
G. M. McCarroll, 
ton Rouge 6, La 
Meeting monthly, L.S.U. Physics Bldg. 
BOSTON 
Stephen EK. Lord, 60 Braintree Ave., 
Muss. Tel: MA 9-1066 
Fourth Wednesday, Dinner at 6:30 P. M., 
Meeting at 7:30 P. M., 99 Club, 99 State St. 


CALIFORNIA 


1813 Edinburgh Ave., Ba- 


Quincy 6% 


Gerald B. Miller, 4622 Halbrent Ave., Sherman 
Oaks, Calif. Tel: STate 43661 
Second Wednesday. Dinner at 6:30 P.M. Meet- 


ing at 8:00 P.M. 


CAROLINA PIEDMONT 


L. Frank Lawrence, Minneapolis-Honeywell 


Regulator Co., 2400 Wilkinson Blvd.. Char- 
lotte, N. C., Tel: 6-4422 
Second Friday, Dinner at 7:30 P.M., Meeting 


Cardinal Restaurant, Charlotte, 
C 


CENTRAL 


at 8:30 P.M 
N 


ILLINOIS 


Thomas A. Carroll, 721 Hurlburt St., Peoria, 
Il., Tel: 428909 

Second Wednesday, Some dinner meetings at 
6:30 P. M., Meeting at 7:30 2 

CENTRAL INDIANA 

Norman Krone, 123 N. Grant Ave., Indian- 
apolis, Ind. Tel: IRvington 5337 

First Tuesday, Meeting at 7:30 P.M. 


CENTRAL NEW YORK 
H. G. Murray, 169 Durston Ave., Syracuse 6, 
N. Y. Tel: 9-9259 
Third Monday, Dinner at 6:00 P. M., Meeting 
at 8:00 P. M. 


CENTRAL OHIO VALLEY 


J. C. Dilliner, 812 Winton Ave., Belpre, Ohio 
Tel: Belpre 87596 
First Tuesday, Dinner at 7:30 P. M., E.S.T., 
Hi-Way Grille, Rt. #2, about 3 miles south 
of St. Mary's, W. Va 
CHARLESTON 
D. A. Cunningham, 6140 Washington Ave., 
S.E., Charleston, Va. Tel. 554038 
First Monday, Dinner at 6:16 P.M., Meeting 
at 8:00 P.M., Kanawha Airport Terminal 
Bidg 
CHICAGO 
Floyd FE. Ertauman, Rm. 1420, Fisher Bldg., 343 
S. Dearborn St., Chicago 4, l. Tel: 
WE 9-0686 
First Monday, Dinner at 6:30 P. M., Meeting 
at 8:00 P.M., Hotel Shoreland. 
CHINA LAKE 
Beuhring W. Pike, 606-A Essex Circle, China 
ake, Calif. Tel: 77782 
Third ‘Thursday, Meeting at 8:00 P.M., 


Michelson Lab, 


CINCINNATI 
KE. J 


USNOTS, Conference Room. 


Geiser, 3666 Hubble 
Ohio Tel. Ja. 5618 

First Monday, Dinner at 6:30 P. M., Meeting 
8:00 P.M., Engineering Soc. of Cinn. 


CLEVELAND 


Rd., Cincinnati 24, 





M. M. MeMillen, Thompson Products, 2196 
Clarkwood Ave., Cleveland, Ohio 
Second Wednesday, Dinner at 6:30 TP. M., 
Meeting at 8:00 P.M., Cleveland tng'r 
Society, 2136 E. 19th St. 
COLUMBUS 
Kenneth |. Lea, Battelle Institute, 505 King 


Ave., 
247 
Chird Thursday, Meeting at 8:00 P.M., Battelle 
Auditorium 


Ohio Tel: UN-3191,Ext 


Columbus 1, 





Page 1272. Instruments Vol. 25 


C't/MBERLAND 


Clyde Babst, 2256 Cecelia St., Cumberland, Md. 
fel: 6%3-W 

Fourth Wednesday, Dinner 
Meeting at 8:00 P.M.; Ali Ghan Shrine 
Country Club, Baltinmore Pike 

Sept. 24, Subject “Rocketry and Associated 
Instrumentation,” by Dr yo Eee orey, 

Allegheny Ballistics 


at 6:30 P. M., 


Hercules Powder Co., 
Lab 
DENVER 
Karl F. Kent, Jr., 5080 Unatilla, Denver 11, 
Colo. 
DETROIT 
Ralph Hoxie, Basic Service Corp., 14016 Wood- 
row Wilson, Detroit 6, Mich., Tel: TO-8804% 
Third Wednesday, Mecting 8:00 P. M., Rack- 


ham Memorial Bldg., 100 Farnsworth, De- 


troit, Mich. 
EASTERN NEW YORK 


Robert W. Carter, Sterling-Winthrop Research 


Institute, Rensselaer, N. Y. Tel. Albany 
56-6251 Ext. 262 
First Tuesday, Meeting at 8:00 P.M., Siena 


College, Loudonville, N. Optional Dinner 


at 6:00 P.M., Circle Inn, Lathams, N. Y. 
GULF COAST 
Harold Placette, 2440 Neches Ave., Port 


Arthur, Texas 
Last Tuesday, Meeting at 7:30 P.M., 
County Courthouse, Orange, Texas. 


HOUSTON 
A. Costa, 714 East 17th St., Houston 8, Texas. 
Last Monday, Meeting at 8:00 P.M., University 
of Houston Library Building. 
Sept. 29, J. L. Serrill, Leeds & Northrup 
Company will peak oon “Infra-Red = Gas 
Analyzer’ 


KANSAS CITY ; 
J. C. Brous, 8827 Maiden Lane, Kansas City 
5, Mo. Tel: HI 8556 
First Tuesday, Meeting at 7:30 P.M., U. of 
Kansas City, Science Bldy., Rm. 106. 


LAKE CHARLES 


Clinger, 


Orange 


Columbia Southern Chemical 


Corp., P.O. Box 900, Lake Charles, La 
First Wednesday after last Monday, Dinner 
and regular meeting aut McNeese’ State 
College 
LOUISVILLE 
C. M. Bosworth, 5336 Westhall Ave., Louisville, 
Kentucky. Tel: FR 3494 


First Monday, Mecting at 8:00 P.M., Seayram 
Auditorium, 


MONTREAL 
W. L. Toohey, Dominion Textiles Ltd., 710 
Victoria Square, Montreal, Quebec 
MUSCLE SHOALS 
Atherton Hastings, Tennessee Valley Author- 
ity, Div. of Chemical Engineering, Wilyon 
Dam, Alabama. Tel Sheffield S160, Ext. 
H258 
First Thursday, Meeting &:00 P.M., TVA 
Chemical Engineering Bldg 
NEW JERSEY 
Kliot R. Hill, 1125 Kensington Ave., Plain- 


field, N. J. 
, Tuesday, Meeting &:00 PT. M., Essex 
House Hotel, Newark, N. J 


Oct. 7, Electrical Thermometry 


NEW ORLEANS 


W. H. Haney, 2927 Music St., N. O. 22, La 
No Regular Date, Meeting at %:00 I'M 


NEW YORK 
Rh. A. Hutcheon, 45-65 196th St., 
N. Y., Tel: BAyside 9-5432 
Third Monday, Dinner at 6:00 P. M., Meeting 
at 7:30 P. Midston House, Skth St. & 
Madison 


Flushing 58, 


Ave. 


NIAGARA FRONTIER 


Duran L. Hagler, 214 bk. Delavan Ave., Buffalo, 


N. Y., Tel: Elmwood 1258 

Dinner at 6:00 DP. M., Meeting at &:00 P.M 
N. Y. S. Technical Institute, 1685 Elmwood 
Ave., Buffalo, N 


NORTH TEXAS 


R. E. Byers, 6000 Lemmon Ave., Dallas 9. 


NORTHERN CALIFORNIA 
Robert L. Norman, 351 42° St., 
Calif. Tel: BE 2-0901 
Third Monday, Dinner 


8:00 P.M., Spengers Grotto, 
Berkeley. 


Richmond, 


6:30 P. M., Meeting 
1919-4th St., 









INDIANA 


NORTHERN 
J. Baum Beckman, 7145 Wicker Ave., 
mond, Ind. Second Tuesday, Meeting at 


Ham 
P.M., Whiting Community Center, Whiting 





Ind. 
OAK RIDGE 
George Ritscher, 113 Gorgas Lane, Oak Ridge 
Tenn. Tel, 56-1084 
First Wednesday, Meeting at 7:30 P.M, 
Ridge Recreation Hall 
Oct. 1, Joint Meeting with American Rocke 
Society, Movies and Lectures on [nstrumer 
tation of Guided Missiles and Rockets 
ONTARIO 
John W. Huether, 311 Southerland Dr., Lea 
side. Ontario, Canada. Tel: HU-7114 


Third Thursday, Meeting at 8:00 P.M. I"riend 
ship Hall, College St. United Church, Torony 


PANHANDLE 
George W. Leggett, Box 1526, Phillips Chem, 
cal Co., Borger, Texas 
PERMIAN BASIN 
J. B. Jenkins, 5609 South Ave. “C,”’ Kermit 
Texas. Tel: $220 


Second Tuesday, Meeting at 7:30 P. M., Gulf 
Oil Corp. Auditorium or Odessa College. 


PHILADELPHIA 

R. A. Trenner, Energy Control Co. Rm. 806 
2147 N. Broad St., Philadelphia 32, Pa. Te 
SA _ 2-7900 

Third Wednesday, Meeting at 8:00 P.M., Bell 
vue-Stratford Hotel. 

September 18, “Gadget Conte t,”” 
awarded to local members. 


Prizes to lt 


PITTSBURGH 
Dr. A. H. Peterson, Mellon Institute, 656 
Vifth Ave., Pittsburgh 13, Pa. Aflowe 
11-1100 
Fourth Monday, Dinner at 6:30 P.M., Mee 
ing at 8:00 P.M., Roosevelt Hotel 
PRESQUE ISLE 
Edwin P. Schuwerk, 445% Halley St., L. P. 
Erie, Pa. Tel: 2-33849 


Fourth Tuesday, Meeting at 8:00 P.M., G. I 
Community Center, East Lake Rd., Erie, " 


RICHLAND 
J. R. Plee, 1309 Roberdeau, Richland, Wash, 
Tel: 56-8692 
Second Wednesday, Meeting at 7:30 PP. M 
American Legion Hall 


ROCHESTER 


Rh. C. Schwarz, Jr., Foxboro Co., 1201 Granit 
Bldg., Rochester 4, N.Y. “el: Hamiltot 
1468. 


Meeting « ».00 P.M., Uni 


Fourth Tuesday, 
Physica Lecture Hall. 


of Rochester, 
SARNIA 
L. J. Hall, 730 


Canada. Tel: 
Second Monday, 


SAVANNAH RIVER 
kr. P. Ledford, Jr., ¢ 
Gia., 
kK. 1. du Pont de 
Augusta, Ga, 
SOUTH TEXAS 
H. C. Givens, La Gloria Corp., P.O. 637, Fa 
furrins, Texas. Tel: 122-W 
Wednesday. Meeting at 7:30 P.M. 


Talfourd 
EDgewater 
8:00 P.M., 


St., Sarnia, On 
22658. 


Y.M.. Y.W.C.A 


‘ 
o Field Manage 


Project 


Nemours and Co., Box 1 


First 


SOUTHERN MICHIGAN 
Lyle J. Draper, 2233 Oakland Dr., Kalamazoo 
Mich. 
Fourth Wednesday, 8:00 P. M., Dinner at 6:) 
P. M., Chicken Charlie's, Kalamazoo. 


ST. LOUIS 
W. G. Lee, 4710 Delor St., St. Louis 16, Mé 
Tol: FL 8516. 
First Wednesday After First Monday, Meetin 
at 8:00 P.M., Engineer’s Club of St. Louis. 


rOLEDO 
P. H. Girkins, 418 Waggoner 
12, Ohio. Tel: LA 6505 
Third Tuesday, Meeting at 8:00 BP. M., Serv 
Bildg., Toledo Edis 


To led 


Blvd., 





TENNESSEE 
James L. Williams, 2237 Bruce St. Kingsport 
Tenn. Tel: 2079-L 
Fourth Thursday, Civie Auditorium 
TULSA 
A. J. Sesock, 845 South Fast Ave., Tula 
Okla., Tel: 8-1112 
University of Tulsa Campus, Petroleum [lide 
First Monday, Meeting at 7:50 P. 
TWIN CITIES 
John L. Schmidt, 1879 University Ave., & 
Paul 4, Minn., Tel: DR 0064 


Fourth Tuesday, Dinner at 6:40 P.M., Meetint 
7:30 P.M., Rm. 3863, Coffman Memuortt 
Union, U. of Minn. 
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W ASHINGTON 
iidward CC. Lloyd, 2105 Spencer 
Spring, Md. Tel: SH. 9340 
lhird Monday, Meeting at 8:00 P.M., P. E. P. 

Co. Auditorium. 


WAYNE COUNTY 


Road, Silver 


Clarence Ellison, 244% 15th St., Wyandotte, 
Mich. Tel: Avenue 2-4178 
Chird Monday, Meeting at &:00 DP. M., Casa- 
dei's Cafe, 400 Fort St., Detroit, Mich. 
WILMINGTON 
&. Avery Taylor, Taylor Instrument Co., In- 
dustrial Trust Bldy., Rm. 510, Wilmington 
Del, Tel: 9814, 
Third Tuesday, Meeting at 8:00 P.M. Harlan 
Publie Sehool, Wilm. 





ISA 
EMPLOYMENT SERVICE 
Forward your letter to INSTRUMENT 
SOCIETY OF AMERICA 


1319 Allegheny Ave., 
Pittsburgh 33, Pa. 











PNEUMATIC INSTRUMENT ENGINEERS. 
For design and job engineering in application of 
pneumatic and mechanical instruments to chemi- 
cal processes. Permanent position, liberal bene- 
fits. Degree in chemical, mechanical, industrial, 
electrical engineering required; experience 
Salary co nsurate with experience. 
Paducah, Kentucky. Box 674. 


or 
desirable. 
Location 





ELECTRONIC INSTRUMENT ENGINEERS. 
For design and job engineering in application of 
electrical and electronic instruments to chemical 





processes. Permanent position, liberal benefits. 
Degree in electrical engineering required; ex. 
perience desirable. Salary commensu ate with 


experience, Location Paducah, Kentucky. Box 675. 


research 
pneumatic 


DEVELOPMENT 
and development in 
and electronic controls 
to chemical Permanent position, lib- 
eral benefits. M.S. degree and 4 years 
experience in chemical, mechanical or electrical 
engineering, or Phd. de zree and 1 year experi- 
ence. Salary commensurate with experience. Lo- 
cation Paducah, Kentucky. Box 676. 


ENGINEERS. For 
application of 
and measuring devic 





processes, 





INSTRUMENT ENGINEER. Position open soon 
for instrument man with several years experi- 
ence in application and maintenance of modern 
instruments in paper and pulp mill. Mill lo- 
cated in central Pennsylvania. State experience 
and qualifications. Box 687. 


TECHNICAL INSTRUMENT SALESMAN. Posi- 
vacant for young man (not more than 26 
having a college degree or equivalent 
experience in electrical) engineering, chemical 
engineering or mechanical engineering. The man 
selected will be trained as a technical instrument 
salesman = operating in and around Detroit, 
Michigan. The products handled are the highest 
quality manufactured. Applicant must make 
good appearance, have a pleasing manner and 
interested in details. Indicate education, ex- 
perience, and personal data. Box 688. 


tion 
years) 





SALES ENGINEER. 30 to 40 years of age as 
inside man for Manufacturers Representative 
handling control equipment for the process in- 
dustries. Should be engineering graduate with 
instrument background. Salary open. Good op- 
portunity to advance with this growing business 


which has been established for more than 20 
years. Box 689. 

ENGINEER. Thoroughly experienced in’ high 
vacuum coating processes of lenses, mirrors, 


fillers, and plastics to assume charge of produc- 
tion and development. Box 690. 


instruments, 
power plant 
Territory. 


SALES ENGINEER. Controls 
boilers, furnaces, process, and 
equipment. Western Pennsylvania 
TECHNICAL Chemical Engineer, or 
Hox 691. 

equivalent with writing ability sales promo- 
onal work with a major instrument manufac- 
turer in Eastern United States. Training or ex- 
perience in food processing and technology and/ 
or process instrumentation desirable, although 
tol mandatory. Please reply stating complete 
qwalifications. Box 692. 


WRITER. 
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+ 

WSTRUMENT GOCKHTY OF autnien, 
eee 

NACA RESEARCH INSTRQUEITAIIOg 


CAR AF OORT COnmnnet ie Hh 


Pictured above is one of the three-window displays which advertised the 
ISA Seventh National Instrument Conference and Exhibit held in Cleveland, 
September 8-12. 

This particular display was used in the windows of the Second Federal 


Savings & Loan Association 


Bank, Cleveland, and 


NACA 


was prepared by 


Laboratories for ISA Publicity Chairman, William C. Uhl. 


MAN WANTED. For WRITING and LAYING 
OUT CATALOGS, BULLETINS, AND DIRECT 


MAIL FOLDERS covering recording and con- 
trolling instruments by a Connecticut Company. 
Do not answer this ad unless you have had 


mail experience on 
We offer an ex- 


catalog, bulletin, and direct 
a technical industrial product. 


tremely good opportunity for the right man, 
Box 692. 

DEVELOPMENT ENGINEER. Wanted to take 
charge of Development Program planned = to 
widen a line of quality Industrial Solenoid 
Valves. This established mid-western firm has 
notified present employees of this opening, so 


write in confidence, Box 694. 

MECHANICAL ENGINEER. Degree plus some 
graduate level coursés in’ mathematics. Experi- 
ence in structural design and testing; experi- 
mental and theoretical vibrations; strain gage 
and dynamic recording equipment is required. 
Salary $80-$120. Box 695. 


Manu- 
dial 


SALES REPRESENTATIVE WANTED. 
facturer of wide line of industrial and 
thermometers, controllers, and records has ex- 
clusive and lucrative territories available in 
large Cities for qualified men in this field. Box 
696. 


GOVERNMENT SERVICES 
To apply for any of the following 
Kederal Agency positions, write direct 
to the Agency holding the position for 
official application form. 


U.S. Naval Ordnance Test Station, 

Inyokern, China Lake, California 
ELECTRONIC ENGINEER. Design 
opment of electronic instruments 
free flight ballistic experiments on 
ized rockets. $5060 per annum. 


and devel- 
for use in 
Fin-Stabil- 


ELECTRONIC ENGINEER. Electronic research 
and development in the field of measurement. 
$5060 per annum. 


ELECTRONIC ENGINEER. Application of new 
theories in the field of automatic control and 
instrumentation. Desire extensive knowledge of 
servomechanisms. $5940 per annum. 


ELECTRICAL ENGINEER. Design, develop- 
ment, installation, and operation of the electrical 
control, power and lighting systems, inter-com- 
munication, X-ray and fluroscopic equipment and 


various test equipment machinery. $5060 per 
annum. 
MECHANICAL ENGINEER. Design, develop, 


and service instruments and deviees for precise 
aerodynamic and ballistic performance, measure- 
ment observation on rockets, guided missiles, 
and other ordnance equipment. Instruments may 
be mechanical, optical, electrical, or combination 





of all three plus electronics. $5060 or $5940 
per annum. 

PHYSICISTS. Theoretical design and develop- 
ment of specialized photographic and optical 
equipment and instrumentation. $5940 per 
annum. 

PHYSICIST, Experimental work relating to 


development of analogue computer for aircraft 
fire control systems. $5940 per annum. 
theoretical 


CHEMIST. Physical) chemist for 


work, $5940 per annum. 


National Bureau of Standards, 
Corona Laboratories, 
Corona, California 


ELECTRONIC ENGINEER. Head of the In- 
spection and Test Group. The duties inelude the 
responsibility for developing inspection and test 
standards and procedures for missiles and com- 
ponents, and also for determining what com- 
ponents and systems within a missile should be 
tested to determine their reliability. $8360 per 
annum, 


U. S. Navy Electronics Laboratory, 
San Diego, California 


ELECTRONIC SCIENTIST. Assist 
tory instrumentation and integration of man- 
machine combinations into shipboard systems 
and in the experimental study and evaluation 
of these systems. Experience with techniques in- 
volved in radar, sonar, radio, computation, con- 
trol and general electronic equipment. $5060 
per annum, 


in Labora- 


ELECTRONIC SCIENTIST. Assist in the plan- 
ning and study ef instrumentation and integra- 
tion of man-machine combinations into ship- 
board systems. Familiarity and experience with 
techniques in radar, sonar, radio computation. 
control, and general electronic equipment, $5940 
per annum. 


ELECTRONIC SCIENTIST. Design, test and 
evaluate automatic control equipment and pre- 
pare technical memoranda on results. Should 


have basic knowledge of electronics, differential 
and network analysis and synthesis. 
Familiarity with standard laboratory test equip- 
ment ix necessary. Knowledge of special test 
equipment such as multichannel recording oxcil- 
raphs and various signal generators for servo 
testing is desirable. $5060 per annum. 


equations, 






U.S. Naval Ordnance Test Station, 
Pasadena Annex, Pasadena 


MECHANICAL ENGINEER. Underwater Ord- 
nance Department, Guidance and Control Divi- 
sion, Servo Branch, Mechanical Control Section. 
Must have servo and small component design 
experience. $5060 per annum. 
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The Neg’ator 


in Instrumentation 


By Harry Mankonen* 


Presented at the 1951 Conference of the I.S.A. 


neg’ator development, research and 

testing, and the solution of many 
application problems now allow a thor- 
ough study of neg’ator characteristics, 
design fundamentals as well as pres- 
ent and predictable applications. Differ- 
ing in operating principle from con- 
ventional spring members, the neg’ator 
is characterized by properties which 
permits it to exert constant or con- 
trolled varying force through theoreti- 
cally infinite deflection. 

The characteristics of the neg’ator 
itself are considered first. The distin- 
guishing physical and functional pro- 
perties of the neg’ator and conven- 
tional spiral and extension springs are 
compared. Design formulae and opera- 
tion of the three major forms of the 
neg’ator, (1) Extension member, (2) 
A-motor and (3) B-motor, are then 
discussed and illustrated. 

Next, examples of the major exist- 
ing applications of the neg’ator are 
examined in terms of form, function, 
field and type of mechanism and are 
illustrated by several representative 
designs. Additional applications now 
evolving through further experience 
with neg’ator are also included. 


Kare two years of experience in 


CHARACTERISTICS OF THE NEG’ATOR 

The neg’ator is a strip of flat spring 
material which has been given a curv- 
ature by continuous heavy forming at 
a constant radius so that, in its re- 
laxed or unstressed condition, the neg- 
‘ator is in the form of a tightly-wound 
spiral. In Fig. 1 (a) the neg’ator is 
in its relaxed position and no part of 
the coiled spring stock is stressed by 
external causes. The outer end of the 
neg’ator in Fig. 1 (b) has been ex- 
tended by a force P and the neg’ator, 
mounted for free rotation, has been 
partly uncoiled. 

The force P at any extension is de- 
termined only by the work required to 
straighten the material in zone X from 
its coiled condition. Force P in Fig 
1 (b) will then remain constant with 
extension as long as each incremental 
length of neg’ator has an equal in- 
crease in stress as it is straightened. 
This condition represents a neg’ator 
having a zero gradient. The material 
in zone L has been put under stress 
*Hunter Spring Company, Lansdale, Pa. 

Presented at the Sixth Annual Conference cf 


the Instrument Society of America, at Houston, 
Texas, Sept. 10-14, 1951. 
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(a) (b) 


Fig. 1 


and energy stored in it is proportional 
to the length of straightened material. 
The incremental stress increase occur- 
ring in zone X can be varied and a 
negative, positive or changing grad- 
ient obtained. 


NEG’ATOR COMPARED WITH SPIRAL 
AND EXTENSION SPRINGS 


As and aid in visualizing the unique 


member. the engineer will find a com- 
parison of the neg’ator with a repre 
sentative spiral spring and extension 
spring helpful. Table 1 gives eleven 
characteristics which differentiate a 
zero-gradient neg’ator from a spiral 
spring, the most nearly similar con- 
ventional spring type. 

Characteristics 1 and 2 represent the 
most important differences in opera- 
tion. First, because stress is non-cumu- 
lative, a change in deflection of the 
neg’ator does not effect the stress of 
the material. Second, the force deliv- 
ered by the neg’ator does not depend 
upon deflection. The other character- 
istics concern differences in anchoring 
methods, unstressed condition, method 
of charging, force development and de- 


characteristics of the neg’ator and in livery, stress, working range, space 
evaluating its usefulness as a spring and intercoil friction. 
Table 1 — Comparison of Conventional Spiral Spring and Zero-Gradient Neg’ator 


SPIRAL SPRING 


NEG'ATOR 


The cu 
comparis 
characte} 
conventic 
ijary mel 
convert 
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spring al 
ial, with 
tigue life 
70-inch 4 
tion the 
spring i 
pounds, 
force out 
from 0.4! 
to 0.568 
The gra 
0,018 pou 
ent of tl 
per inch, 
of a com 

The m 
which e3 
the simp 
the neg’: 











. Spiral spring is normally open to allow 
for winding. 


_ 


. Normally tight wound with each coil in 
close contact with adjacent turns. 





. Charged by winding to a tight spiral. 


‘ 


2. Charged by uncoiling outer end of 
spring. 





3. Force developed increases as winding 


progresses, 


force at initial 


aw 


. Substantially full 
deflection. 





available at one point 


. Required force 


4. Force substantially constant throughout 











only. entire deflection. 
5. End of spring must be anchored for 5. Spring must be mounted for free 
winding. rotation of coil. 
| 
6. Force delivered (1) angularly. Or (2) 6. Force delivered linearly from center off 


by means of auxiliary member such as a 
| drum. when it is delivered tangentially 


coil to extended end of spring. 





. Spring is stressed as a unit by winding. 


~] 


. Spring is stressed sequentially by 
increments, 





Cumulative stress limits possible 
deflection. 


8. Non-cumulative stress does not limit 


deflection. 








9. Working range is open spiral to tight 
wound. 
| 10. Space required for expansion when 


unwound. 


9. Working range from tight spiral to 
straight or even reverse coiled. 





10. Space required for tight spiral only 





11. Substantial losses due to intercoil fric- 
tion during winding and unwinding. 





11. No intercoil friction. 
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| | 
FORCE VS DEFLECTION | 
COMPARABLE WEGATOR AND SPIRAL SPRING | 
MATERIAL OfF08 5 Sat 1098 STEEL + 
ROCKWELL COO, S$ MAX* 180,000 PR: 
OEFLECTION® 70" 


is t 





DEFLECTION ~ INCHES 


Fig. 2 


The curves in Fig. 2 give a graphical 
comparison of the _ force-deflection 
characteristics of the neg’ator and a 
conventional spiral spring with auxil- 
iary members which are required to 
convert its natural torque to lineal 
force. Both the neg’ator and the spiral 
spring are made from the same mater- 
ial, with identical dimensions and fa- 
tigue life, and both are designed for a 
70-inch deflection. Through this deflec- 
tion the force delivered by the spiral 
spring increases from zero to 1.25 
pounds. For the same extension, the 
force output of the neg’ator increases 
from 0.465 pounds at initial deflection 
to 0.568 pounds at 70-inch deflection. 
The gradient of the spiral spring is 
0.018 pounds per inch, while the gradi- 
ent of the neg’ator is 0.00147 pounds 
per inch, or approximately 1/12 that 
of a comparable spiral spring. 

The most common elastic member 
which exerts lineal force directly is 
the simple extension spring. Although 
the neg’ator and extension spring are 
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not similar in appearance, they are 
comparable as single-unit spring mem- 
bers which exert a lineal force when 
detiected from their relaxed position. 

The curves in Fig. 3 represent the 
force-deflection characteristics of a 
neg’ator with a minimum gradient and 
an extension spring which has been 
designed to have the lowest possible 
positive gradient and to occupy the 
same linear space as the neg’ator. The 
extension spring has been designed 
with an initial tension of one pound 
and the neg’ator has been designed for 
an initial force of one pound. 

Both the neg’ator and the extension 
spring are deflected 10-inches (the 
limit for the conventional spring). 
Through this 10-inch deflection the 
neg’ator force increases from one 
pound to 1.004 pounds, which means 
that the neg’ator has a positive gradi- 
ent of 0.0004 pounds per inch. In the 
same deflection range, a comparable 
extension spring increases in force 
from 1.0 pound to 6.4 pounds, a con- 
stant positive gradient of 0.540 pounds 
per inch. In this comparison the ex- 
tension spring has a positive gradient 
1,350 times that of the neg’ator. 


FORMS AND DESIGN FUNDAMENTALS 


The three major forms of the neg- 
‘ator, which will be discussed here, are 
(1) extension member, (2) A-motor 
and (3) B-motor. Two other forms, 
the neg’ator clamp and the neg’ator 
clip, will not be discussed since their 
design and function are quite funda- 
mental and are corollary to the basic 
neg’ator. , 

Fig. 4 shows the basic neg’ator used 
as an extension member. The material 
has been formed in manufacture so 
that each incremental length of neg- 
‘ator has an inherent natural radius of 
curvature R,. Actually, only the inside 
coil of the relaxed neg’ator in Fig. 
4 (a) has its natural curvature; the 
radii of succeeding coils are greater 
due to some expansion as the material 
coils upon itself. 

The neg’ator in Fig. 4 (b) has been 
mounted upon a freely rotatable bush- 
ing of radius R, and has been partially 
deflected. Assuming that the radius R, 
of the mounting bushing is equal to Rn 
and that the build-up effect is negli- 
gible, the instantaneous force output 
of the neg’ator is given by the ex- 
pression: 

Ebt’ (1) 
P 





pounds 
24R,’ 

where P is the force in pounds de- 
livered by the neg’ator, b is stock width 
in inches, t is stock thickness in inches, 
and E is the modulus of elasticity of 
the material. Since the neg’ator ma- 
terial may be considered as a thin flat 
plate, the effect of Poisson’s ratio must 
be incorporated in this formula for a 
more exact expression. The transverse 
stress in the material causes a curva- 
ture to take place across the width of 
the material, which produces a slight 
reduction in force output. Correcting 








Nquation (1) for the effect of Pois- 
son’s ratio, we obtain 
Ebt’ Ebt' 
P <> 0:91 pounds 
24k,” 26.4R,’ 
(2) 


If R,, the radius of curvature of the 
material, remains constant and, if the 
effect of build-up of succeeding coils 
is neglected, the force P will remain 
constant. 

The change in curvature from R, 
to infinite radius (material pulled out 
straight) occurs through the short 
zone X, Fig. 1) and since force P de- 
pends only on the work required to de- 
flect the material through zone X from 
the radius of the outer coil, equation 
(2) is not correct when the radius of 
the outer coil exceeds R,. Since the 
material in these outer coils has al- 
ready been partially straightened by 
expansion, less work is required to 
completely straighten the material 
through zone X. Both Poisson’s ratio 
and coil expansion, produced either by 
material build-up or a mounting spin- 
dle radius greater than Rn», are con- 
tained in the expression 


Ebt'} 1 1 1 
P Se | S| a pounds 
2649 Rk. \R. R 
(3) 


For spring material of given width and 
thickness, force P depends only on the 


inherent neg’ator radius R, and the 
radius R, of the outer coil. Unless 
there are a large number of coils 


mounted on the spindle, the effect of 
material build-up is negligible. 
A-MoTorR FORM 


Fig. 5 shows a partially wound neg- 
’ator A-motor. The energy stored by 
the neg’ator is delivered by a counter- 
clockwise torque 7 about the axis of 
the output bushing. The torque is de- 
livered as the neg’ator material runs 


ot 
| 


N 
VAs lx 
ff . \ 
i \ 
tf i 
* © 4 mt © J) 
STORAGE BUSHING Rn é <i == 
3 OUTPUT BUSHING 


NEGATOR A MOTOR 
Fig. 5 


from the large output bushing to the 
small storage bushing. The radius of 
the storage bushing is indicated as R, 
in Fig. 5. 

The action of the A-motor can best 
be understood by referring to Fig. § 
where the neg’ator is assumed to con- 
sist of two extension members mount- 
ed, respectively, on the storage and 
output bushings. The spring material 
coiling on the storage bushing is shown 
in Fig. 6 (a) where the force P, tends 
to coil the neg’ator around the bush- 
ing of radius R,. Similarly, in Fig. 
6 (b), the neg’ator mounted on the 
output bushing of radius R; has a re- 
tracting force Ps. 
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NEG‘ATOR A-MOTOR OPERATION runs onto the storage bushing. In the functions to drive, control, retract ani} cise co 
B-motor the neg’ator material goes restore, load, remove backlash, indif to ope 
from maximum stress on the output cate (expanded scale), counterbalance revolut 
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an bushing through an intermediate stress or close slots. Whatever its function, (3) 
-—» in the straight portion to zero stress the neg’ator is selected in each appli The 
on the storage bushing. cation for one or more properties: & jnstrur 
zero or controlled positive or negatiy, ator, te 
NEGATOR B MOTOR gradient, large deflections (or numbe; output 
(t) OUTPUT BUSHING . of revolutions), and minimum spae curves 
_— Aiea requirements. output 
The three types of drive in whic) tor, sir 
— the neg’ator is used as the energi these | 
source are: motor 1 
(1) A motor in which energy if stock. 
stored by winding and released to pw.§ drive a 
ic) A-MOTOR (MAXIMUM STRESS Ro(eRe) duce required torque through a larg} que of 
ilies number of revolutions. In Z 
STORAGE BUSHING Ry (2) A torque mechanism with a pref the por 
OUTPUT BUSHING in on 
Fig. 7 ‘See | oe “p in Zon 
aneediinpneitel a The resultant torque T of the B- re SPRING a a i | |] | | que, my 
INTERMEDIATE STRESS-/ motor is given by the expression: ‘| zi a es ie a 17 | Zone 3 
Fig. 6 T Ebt’R’,1 1 \* pound inches “a | | ik a4 fl | | | 4 the tot 
If the hypothetical extension mem- —( t J POWER SPRING , fi TTT “st tag 
bers in Figs. 6(a) and 6(b) are one 24 R, R (5) ¥ ryTtTftiIin | | | t- hig Be 
and the same, the retracting force Ps As in the A-motor, no correction is s°/ (ota | H | neg’ato 
will exceed P, because the neg’ator is necessary for transverse crowning. ¢ i | | || 1M 8and4 
relaxed completely on the bushing with Phe torque output is proportional to 3 1 lead 1B a came 
radius K, and expanded on the larger the radius R; of the output bushing. * 1 Acsheobel constan 
bushing of radius R,. By combining the The neg’ator in the form of a B-motor 3 rt T2 
conditions shown in Figs. 6(a) and makes maximum utilization of the ma- 8 a SOME 
6(b), we have the condition shown at torial since it is used at maximum tt4-+-14 
6(c) where the resultant force Px—Ps stress and stored at zero stress. eee Asa 
tends to transfer the neg’ator from the oe | | | | ! | | | 18 ers, th 
output bushing to the storage bushing. NEG’ATOR APPLICATIONS | ; which « 
The resultant torque T produced at Instrumentation was among the first ' lzone 3| | zon +] 18 in iner 
the output bushing is given by the and presently is one of the most active o24 68 02 4 6 © 2026 or reco 
expression of the 37 fields in which the neg’ator REMAINING REVOLUTIONS ers an 
T — Ebt'R.,1 1\*  poundinches. is being used, Table 2 lists 32 types of eyclnn | 
7 instruments in which the neg’ator Fig. 8 and sil 
24 fen Re (4) Table 2 — Neg’ator Applications In Instrumentation song 
In this equation no correction has been 7 — For ex 
made for transverse crowning in the Function Instrument chart di 
straightened section between bushings increas¢ 
because no crowning is present when a : placing 
the material is either on the output sien pe ork agg B-moto: 
bushing or on the storage bushing. still camera }-moto: 
Torque output is proportional to the ~~ cages Sl ieee clock w 
output bushing radius R; and is slight- ; clock from 4! 
ly reduced by build-up of material as oe than % 
the neg’ator coils from the output to me accelerometer revoluti 
the storage bushing. chart the des 
In the A-motor the neg’ator mater- ; gearing 
ial is fully stressed as it passes from Retracting and restoring prove eenn or ggg Very 
the storage bushing to the straight carriage return ‘ 
portion and then reduced in stress as photometer (cord reel) 
: . . fire alarm system 
it goes from the straightened portion surveyor’s chain 
to the output bushing radius. Thus, steel tape rule 


’ . air forces flight trainer 
as the neg’ator material deflects from ste ui 





























the output bushing to the storage Loading liquid level indicator 
bushing, it is going from an inter- dial indicator 
mediate stress through maximum amare meas toni ilies 
stress and then down to zero stress in potentiometer (chart tensioner) 
its relaxed position on the storage rotating beam fatigue tester 
bushing. t 
. Anti-backlash computer ; 
B-MoToR FoRM temperature control (gear train) 

In appearance, the B-motor in Fig. : 
7 is similar to the A-motor except that Expanded scale ———_ =, 

> v é ad ad a meter 
the neg’ator has been back-bent areund radio receiver 
the eutput bushing so that it is coiled 
opposite to its inherent curvature. Like Counterbalance x-ray head 
the A-motor, the B-motor is charged Slot C] aici , 
by winding the neg’ator onto the out- wt Sania senescence cnt poneer ) 

. . > 

put bushing, and delivers a counter- Canton vent valve 
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cise constant or low gradient designed 
to operate through a small number of 
revolutions. 

(3) High torque source. 

The B-motor is used in most of the 
instruments (Table 2) driven by a neg’- 
ator, to obtain maximum useful energy 
output per pound of material. The 
curves in Fig. 8, compare the torque 
output of a typical power spring mo- 
tor, similar to those used in many of 
these instruments, and a neg’ator B- 
motor using the same volume of spring 
stock. Both motors are designed to 
drive a movie camera requiring a tor- 
que of 2.3 inch-pounds. 

In Zone 1, the torque delivered by 
the power spring motor is insufficient, 
the energy being wasted. The energy 
in Zone 2, released at excessive tor- 
que, must be dissipated by a governor. 
Zone 3 indicates the only portion of 
the total available energy of a power 
spring motor that is actually used to 
drive the camera. Compared to this, 
the useful energy delivered by the 
neg’ator B-motor is indicated by Zones 
3 and 4. All of this is available to drive 
a camera through more revolutions at 
constant torque. 


SOME AVANTAGES IN MECHANISM 
DESIGN 


As a drive for cameras and record- 
ers, the large number of revolutions 
which characterize the B-motor result 
in increased footage of film exposure 
or recording per wind. In clocks, tim- 
ers and chart drives longer timing 
cycles are obtained. Greater accuracy 
and simplified governing means are 
also possible because of the constant 
torque characteristics of the neg’ator. 
For example, the running time of a 
chart drive recently developed has been 
increased from 1 day to 8 days by re- 
placing a power spring with a neg’ator 
B-motor in the same space. In another 
}-motor application, error of a 1-day 
clock was reduced almost 90 per cent 
from 4% minutes each 24 hours to less 
than % minute. The larger number of 
revolutions of the B-motor permitted 
the designer to eliminate much of the 
gearing. 

Very 


high torques and maximum 
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STORAGE \ 
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OUTPUT 
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work per unit volume are obtained 
with the multiple B-motor (Fig. 9), 
which consists of radially arranged 
storage bushings with neg’ator con- 
nected to a common output bushing. 
Multiple B-motor torque is equal to 
the sum of the outputs of each neg- 
’ator. 

In the control field, the neg’ator can 
be used for sensing, transmitting or 
actuating and may combine any of 
these functions. 

Incremental adjustment of position 
can be readily attained with a very 
low gradient A-motor in which the 
controlling and controlled elements are 
each mechanically connected to respec- 
tive A-motor bushings. A large number 
of turns in the controlling element re- 
sults in only a small change in torque. 
3y converting torque to force at the 
bushing connected to the controlled 
element, very small changes in position 
can be made with high precision. This 
is illustrated in Fig. 10. In this appli- 
cation, the neg’ator replaces high ratio 
transmission systems. 


INCREMENTAL FORCE ADJUSTMENT 
MECHANISM 









_- ADJUSTING MEANS 


NEGATOR 








~ FREE BEARING 
Fig. 10 


Use IN AUTOMATIC CONTROL 

An automatic control system is often 
required to exert force at either end 
of a range while having a neutral zone 
between the two extremes. The energy 
stored in the neg’ator is released at 
the extreme of the neutral zone to com- 
pensate for or amplify a deviation. 

One form of a neg’ator control device 
is shown in Fig. 11. The center of the 
neg’ator is attached to the fixed hous- 
ing and when extended lies between 
the housing and the rotating member 
as shown in Fig. 11(b). If the whole 
movable member is rotated in either 
direction until one end of the neg’ator 
coils on a spindle (mounted in the 
movable member) as shown in Figs. 
11(a) and 11(b), a force P is developed 
which drives the movable member 
further in the direction of initial mo- 
tion. A similar arrangement can be 
made to provide a lineal force output 
with a sliding movable member. In the 
above, the length of the neutral zone 
is a function of design and either may 
be used unidirectionally. 

The neg’ator control device functions 
as a sensing and actuating element in 
a vent valve on volatile liquid storage 
tanks. The neutral zone of travel of a 
float corresponds to the permissable 
variation in internal tank pressure. 
Pressure changes caused by minute 
temperature variations require ful! 
venting to compensate rapidly for 
slightest deviation from safe pressure 
limits. The full force of the neg’ator 
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ZERO & TWO DIRECTIONAL TORQUE MECHANISM 
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ROTATION 


Fig. 11 


is exerted to open the vent valve as 
the float’s position passes the neutral 
zone bounds. The neg’ator returns to 
its neutral condition where it exerts 
no torque on the sensing member, 
when the float is again in a position 
corresponding to safe internal pres- 
sure. 


USE FOR RETRACTING OR RESTORING 
FUNCTIONS 


The retracting and restoring func- 
tion of the neg’ator is to return a dis- 
placed element to a standby position 
Retraction by the neg’ator may be 
lineal, as in the carriage return (Table 
2) or angular as in the photometer 
cord reel. The surveyor’s chain, cord 
reel and tape rule are similar applica- 
tions in which one or more neg’ator 
B-motors retract an extended chain, 
cord or tape for storage. The design 
of a neg’ator system in these applica- 
tions permits extensions not possible 
with any other system and yet provides 
proper torque throughout retraction as 
required by changing load. 

In Fig. 12, the B-motor retracts a 
50-foot steel tape through a planetary 
drive system. The planet gear on the 
output bushing at the right engages 
the sun gear fixed to the center of the 
housing and the B-motor drives itself 
and the tape drum assembly. Because 
the load on the drive system increases 
with extension of the tape, a slightly 
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positive gradient B-motor was speci- 

fied. 

DEVICE 
Functioning as a loading device 

(Table 2) the neg’ator replaces dead 


NEGATOR 8 MOTOR 
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LIQUID LEVEL INDICATOR 


Fig. 13 
weights in the liquid level indicator 
and dial indicator. In the liquid level 
indicator Fig. 13, a neg’ator B-motor 
functions as a mechanical counter- 
weight and eliminates the excessive 
space requirements and undesirable in- 
ertia effects of dead weights. The cable 
supporting the float is wound onto a 
drum integral with the output bushing 
of the B-motor. The indicator mechan- 
ism is also connected directly to the 
output bushing 

The dial indicator (Table 2) meas- 
ures the magnitude of carbon brush 
wear under conditions where it was 
not possible to actuate the dial indi- 
cator with a conventional spring be- 
cause the spring gradient affected the 
load on the brushes. As is common in 
the design of dial indicators in which 
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variation in spring loading affects 
measurements, a dead weight was sub- 
stituted but was found to be imprac- 
ticable because of vibration in the test 
fixture and space limitations. A neg- 
‘ator is now used, as in Fig. 14, to 
provide a constant force over full op- 
erating range. 

In cam followers, it has been found 
that the neg’ator has a distant advan- 
tage over other types of loading mem- 
bers. The neg’ator provides a constant 
load on the cam independent of change 
of cam radius. Regardless of deflec- 
tion, storage space does not exceed the 
size of the relaxed neg’ator. Full- 
range travel is obtained with minimum 
safe load, which reduces friction and 
consequent wear. Thus, simplification 


and economy of design is achieved 
along with improved accuracy and 
sensitivity. 


OTHER IMPORTANT APPLICATIONS 
An anti-backlash device is used to 
insure that all components of a system 
respond immediately to a change with- 
out lag. The goal of the designer is to 
accomplish this with a minimum con- 
stant load on the system. Either the 
A-motor, B-motor or extension mem- 
bed may be used to prevent backlash 
in recording drums, pen carriages, gear 
trains and other transmission systems. 
In gear trains, for example, the B- 
motor provides constant loading 
through many revolutions as compared 
with considerable load increase of the 
spiral spring through very limited rev- 


ANTI-BACKLASH APPLICATION 





DRIVER 
| NEGATOR 


Fig. 15 


olutions. The A-motors or extension 
member prevent backlash in_ lever, 
crank and slide mechanisms by contin- 
uously loading the systems in one 
direction, A positive gradient A-motor 
can compensate for changing moment 
arms in such devices. Examples of the 
above are illustrated in Fig. 15. 

The neg’ator A-motor is a means of 
obtaining an expanded scale of im- 
mensely greater length than any other 
system can provide and usually re- 
quires much less space. In Fig. 16 a 
perforated neg’ator is mounted on two 
bushings of equal diameter and is me- 
tered by a_ sprocket. The balanced 
tension insures accuracy. The absense 
of torque on the metering system, due 
to balanced tension of the A-motor, 
provides greater sensitivity and hence 
improved accuracy, Calibration is us- 
ually printed directly on the neg’ator 
surface. 





EXPANDED SCALE 

















Fig. 16 


Counterbalancing is a major consid 
eration in the design of instruments 
and test equipment which have heavy 
parts or sections which must be moved 
frequently. In chemical processing, for 
example, float controls, prover bells 
and scales and weighing devices are 
counterbalanced so that a shift in posi- 
tion may be accomplished with little 
effort. Counterbalancing is provided by 
the neg’ator as a mechanical counter. 
weight replacing a dead weight and 
eliminating the need of space for trav- 
el. Neg’ator extension members an¢ 
B-motors are used either singly or is 
parallel for large deflections and ac 
cupy minimum space. 

Illustrating its application as a slot 
closure, the neg’ator closes a gap 
between horizontal v-ways on a preci- 
sion bench micrometer. The neg’atorx is 
coiled on a free-running bushing in the 
movable head and the outer end is at- 
tached to the fixed head of the micro- 
meter. As the head moves in the slot, 
the neg’ator rolls and unrolls to cover 
the gap. There is no sliding friction 
and the force required to move the 
micrometer head to any point in the 
slot remains constant. 


CONCLUSIONS 


Summarizing, the neg’ator is basic- 
ally a zero gradient spring capable of 
being used as an extension member 
and as a motor, the design being de- 
pendent upon the application. As an 
extension member, its deflection is al- 
most unlimited. As a motor, it makes 
efficient use of all the energy stored 
in it. The various applications men- 
tioned in this paper have been actually 
used by various manufacturers — in 
their development, test and _ produc. 
tion programs. 

The use of the neg’ator is limited 
only by the imagination of the de- 
signer. The intent of this paper has 
been to present the neg’ator in form, 
function and application to the in- 
strument designer and manufacturer 
to acquaint him with its possibilities. 
From the facts presented, it can _ be 
concluded that although the neg’ator 
has been widely used in instrumenta- 
tion, there are still innumerable ap- 
plications where its unique character: 
istics can be advantageously employed. 
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History and Operation 


O 


Positive Displacement Gas Meters 


By WILLIAM F. CONNOR, Southern California Gas Company 


Fk THE many gas meters devel- 
oped through the years, two 
types stand out—the wet-type 

and dry-type positive-displacement gas 
meter. Because its liquid seal has to be 
checked often and liquid added when 
necessary, the wet-type meter is not 
practical for domestic measurement 
of gas; it is used mostly in laboratory 
work or on jobs where constant check- 
ing is possible. For this reason, except 
for a brief history of wet and dry types 
of positive-displacement gas meters, 
this discussion is confined to domestic 
dry-type positive-displacement gas me- 
ters. The large industrial-type meters 
are built on the same principles as the 
small domestic-type meters. 


HISTORY 

Before 1815, gas was sold by contract 
on an estimated consumption. As gas 
was used only for lights, a customer 
was billed on the number of lights he 
had in the house. This proved finan- 
cially unsound for the gas companies 
because people left lights on night and 
day, wasting about 70 percent of the 
gas. Gas companies soon learned that 
in order to be suecessful, they would 
have to find some way to measure the 
gas. 

From 1815, when Samuel Clegg  in- 
vented the first practical gas meter, to 
1844, when Messrs. Croll and Richards 
invented the first practical dry-type 
meter, the wet-type positive-dis- 
placement gas meter was used generally 
for domestic service. This type of meter 
has never been superseded in accuracy; 
even today most laboratories have wet 
meters for accurate measurement 
of small amounts of gas. Companies 
oon discovered that wet meters for 
domestic service were not too satisfac- 


ras 


test 


Presented at the May 15, 1952 meeting of the 
outhern California Meter Association. 


tory because it cost too much to manu- 
facture and maintain them, and climate 
affected the liquid seals. 

John Malam developed the first dry- 
type gas meter in 1820. It had six dia- 
phragms connected to a hollow shaft 
and was enclosed in a tin case. The 
diaphragms were controlled by a valve 
which resembled the rotating valve in 
some modern meters. This was an ex- 
perimental meter and was never used. 

The first gas meter made in the 
United States was produced by Samuel 
Hill at Baltimore in 1832. The same 
year in Baltimore, John Rogers, under 
the supervision of John M. Slaney, 
made a gas meter of similar design. 
These men are credited with being the 
founders of the gas-meter industry in 
this country. 

In 1833, Bogardus invented a one- 
diaphragm meter and, in 1836, a two- 
diaphragm meter. Although a_ great 
deal of money and labor were spent 
trying to perfect these meters, neither 
type was used to any extent. In 1836, 


several meter companies consolidated 
and became the American Meter Com- 
pany, one of the major meter com- 


panies of the present day. 

In 1844, Messrs. Croll and Richards 
invented a two-diaphragm  slide-valve 
meter which was accurate and regular 
in its action. The main ideas and the 
principle of this meter have remained 
unchanged up to the present day. Sev- 
eral years later this meter was per- 
fected by Thomas Glover and is now 
generally referred to as the “Glover 
two-diaphragm slide-valve meter.” The 
mechanical principles used in this me- 
ter were so sound and simple that the 
meter is still one of the two preferred 
types for gas measurement in domestic 
meters. 

By 1859, the dry meter had taken the 
place of wet meters for domestic serv- 


ice. There was much effort expended in 
attempts to improve the dry meter, in- 
cluding the round three-diaphragm type, 
the rotary valve, the piston- or plunger- 
type diaphragm, and modified case 
forms. However, the exhaustive en- 
deavor to improve domestic gas meas- 
urement proved only the soundness of 
the Glover-type dry displacement meter, 
and established its merits as far as 
accuracy, reliability, manufacturing 
costs, and maintenance costs were con- 
cerned. 

In 1868, two brothers, P. H. and 
F. M. Roots of Connersville, Indiana, 
attempted to develop a_ two-impeller- 
type water wheel as a substitute for the 
undershot water wheel. They were not 
very successful in these early attempts, 
but out of their efforts came the rotary 
positive-displacement-type meter for 
gas measurement. The first meters were 
used to measure liquids, but years later 
it was realized that this type of meter 
could measure gas as well as liquid, 
and in 1922 a number of gas meters 
of the two-impeller rotary displacement 
type were installed in manufactured- 
gas plants to measure the plant output. 
This proved so successful that in a 
short time this type of meter was used 
almost universally for station meter- 
ing. As natural gas became available 
in industrial centers, the meters were 
used for measuring large industrial 
loads, transmission-line service, and 
city gate measurement. Today they are 








October Meeting: Thursday, 
the 16th, Rio Hondo Country Club, 
Downey, Calif. 

Feature: “Rupture-proof Bel- 
lows Type Orifice Meters,” by 
A. I. Thompson, Barton Instru- 
ment Corp. 
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in demand for high-capacity positive- 
displacement measurement that is be- 
yond the limits of other large, indus- 
trial positive-displacement meters. 

In the early 1880’s, George Westing- 
house, great American inventor and 
engineer, discovered natural gas on his 
property and developed a method for 
conveying natural through pipes 
for long distances. This made possible 
the extensive use of gas for homes, 
mills, and factories. Realizing the need 
of a meter to measure large quantities 
of gas, he invented the Westinghouse 


as 


meter. This meter is still used in the 
United States by the thousands, even 
though it is no longer manufactured. 


Its weakness was the same as other wet- 
type meters—it could not 
nomically on all jobs and its mainte- 
nance was too costly; if the liquid seal 
was not kept up to its proper level it 
would go slower, and in time the liquid 
would below the diaphragm com- 
partment and the gas would go through 


be used eco- 


be 


the meter without registering. A few 
years later Mr. Westinghouse joined 
with the Pittsburgh Meter Company 


and the Equitable Meter and Manufac- 
turing Company, both of Pittsburgh. 
The Equitable meter at that time was a 
5-diaphragm meter. 

The Sprague gas meter was invented 
by Henry H. Sprague of Bridgeport, 
Connecticut in 1900. Basic patents were 
granted in 1903. In 1907, the original 
#1 Sprague meter was improved con- 
siderably and called the #1A Sprague 
meter to distinguish it from the earlier 
#1 type. This was the start of the 
three-chamber-type iron-case meter. 

The Emco iron meter was developed 
by the Equitable Meter Company about 
1910 to meet the metering needs of the 
natural-gas industry for an improved 
iron meter. It fast displaced the Equi- 
table 5-diaphragm meter. About 1917, 
the design was changed somewhat to 
meet the needs of manufactured-gas 
systems. 


In 1927, the Pittsburgh Meter Com- 


pany and the Equitable Meter and 
Manufacturing Company merged to 
form the Pittsburgh Equitable Meter 


Company. Through the years, numer- 
ous subsidiaries, serving varied indus- 
trial fields, were acquired. In order to 
have a name that more accurately re- 
flected the broad manufacturing activ- 
ities of the company, the manufactur- 
ing of meters being only one part of 
its output, the name was changed to the 
Rockwell Manufacturing Company in 
1945. 

Two other meter companies, little 
known on the West Coast, are the Cleve- 
land Meter Company of Cleveland, Ohio, 
and the Superior Meter Company of 
Brooklyn, New York. 

From 1900 to the present, some of the 
best engineers in the country have de- 
voted their time toward improving the 
Glover-type domestic gas meter. The 
meter-industry experience between 1859 
and 1900 had convinced them that this 
4-compartment meter would be hard to 
beat, and that their best bet is to im- 
prove the origina! This type is 


ivne, 
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used by all the companies with the ex- 
ception of the Sprague Meter Company, 
which uses a 3-chamber type. 

Before 1900, gas was used mostly 
for lighting, with the result that low- 
capacity meters were used. Around the 
turn of the century people began to 
use it for cooking and heating. Later, 
it was used for refrigeration and air 
conditioning. This called for high-ca- 
pacity meters that could measure this 
increased load. 


DIAPHRAGMS 


Meters with leather diaphragms use 
the finest sheepskins that are available. 
Early English meters had diaphragms 
that were made of Persian sheepskins. 
Meter companies in the United States 
import their sheepskins from New 
Zealand because it is a little finer 
grained and is free of scars. Sheep 
roam free in New Zealand, with no 
barb-wire fences to injure their skins 
and produce scars which break down 
and cause holes if they were used to 
make meter diaphragms. 

Synthetic diaphragms also are being 
used with such success that more and 
more companies are starting to use 
them. Undoubtedly they will continue 
to compete with the leather type. 


FEATURES 

The dry-type positive-displacement 
gas meter is a most convenient and re- 
liable type of registering apparatus for 
long periods. You will have a difficult 
time finding another instrument that 
measures accurately for 10 years under 
all kinds of conditions such as _ heat, 
cold, action of gas, constant running 
24 hours a day, and wide load fluctu- 
ation. When once set, a gas meter usu- 
ally remains in the same place for years 
without any attention except for the 
monthly visits by the Meter Reader. 

Most of the troubles we have with 
modern meters are not functional but 
are caused by poor workmanship, ovéer- 
loading, too much pressure, turning the 
gas into the meter too fast, connecting 
meters on crooked sets, setting them 
on the ground where they rust quickly, 
setting them in the open, rough han- 
dling, dropping, and other things that 
cannot be blamed on the working prin- 
ciple of the meter itself. 


PRINCIPLES 


The positive-displacement gas meter 
is usually compared with the recipro- 
cating steam engine. The design is sim- 
ilar; the meter might have been in- 
fluenced by the steam engine which was 
invented by James Watt a few years 
earlier. 

When explaining the principle of 
measurement, I like to compare it with 
the measurement of a liquid from a 
cask through a spigot into a quart 
measure. Each time the quart measure 
is filled, the spigot is closed and a valve 
controlling an opening in the bottom of 
the measure is opened. When the meas- 
ure is empty, the valve is closed and 


the spigot is opened. This process is 
repeated, and the number of measures 
emptied is counted to determine the 
quantity of liquid drawn from the cask. 

In order to obtain accurate measure- 
ment, the following conditions must be 
filled: (1) The measure must hold ex- 
actly one quart, (2) while the measure 
is being filled from the spigot, no liquid 
must be allowed to escape from the 
measure into the receptacle for the 
measured liquid, (3) after the measure 
has been filled, the spigot must be com- 
pletely closed before the measure starts 
to empty, and (4) an accurate count 
must be obtained of the number of 
measures which are emptied. 

The positive-displacement gas meter 
contains four of these “measures,” or 
chambers—some filling while others are 
emptying, but always fulfilling the 
above conditions. Each of these meas- 
ures is the difference between the capac- 
ity of the chamber at the limit of its 
filling stroke and the capacity of the 
chamber at the limit of its emptying 
stroke. The length of these strokes is 
adjusted accurately to make the differ- 
ence in chamber capacities equal to a 
definite volume. The mechanism is con- 
structed so that the number of times 
each measuring chamber is filled and 
emptied is registered by indicating the 
total volume in cubic feet on the index 
which is operated from the crank ro- 


tated by the movement of the dia- 
phragms. 
In the 3-compartment meter, the 


same conditions are true except that 
the center compartment is the equiv- 
alent of “two quarts.” This meter has 
a single valve which rotates on a white- 
metal seat and uncovers one or two of 
the chamber ports to the inlet gas, 
simultaneously opening the other cham- 
ber or chambers to the outlet port 
through the concave center of the valve. 
The construction of the double-throw 
crank is such as to make one crank 
lead the other by an angle of a little 
less than 90 degrees. The action re- 
sulting from this arrangement is rather 
complex because at certain periods of 
the cycle both diaphragms are moving 
outward, at other times both are mov- 
ing inward, and sometimes one is mov- 
ing outward while the other is moving 
inward. The action in the 4-compart- 
ment type is somewhat similar but is 
easier to visualize than the 3-compart- 
ment type. Following is the action that 
takes place when a meter is operating: 

The motive power is the difference in 
pressure of the gas at the meter inlet 
and outlet. No motion can take place 
unless this pressure differential exists. 
As the valves are at right angles to 
each other and connected to a single 
crank, there can be no position when 
both valves are on dead center. As 
soon as the pressure at the meter outlet 
is reduced by turning on some gas-burn- 
ing appliance, the gas pushes one or 
the other of the two diaphragm in or 
out, depending on which port happens 
to be open to the outlet at the time the 
gas is turned on. 


To illustrate this action, assume tha‘ 
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Fig. 1. Valve and diaphragm relations when 
operating. 
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the gas is turned on when the valves 
and diaphragms are in the positions 
shown in Fig. 1A. The back chamber is 
connected through the port (Q) of the 
back valve (V,) to the meter outlet 
(O). The back diaphragm is also open 
to the pressure of the inlet gas. The 
gas entering the back diaphragm pushes 
it out, forcing the gas in the back cham- 
ber through port (Q) of the back valve 
(V,) to the meter outlet (O). The front 
valve (V) is on dead center, or at its 
point of cut-off sealing both the dia- 
phragm and the diaphragm compart- 
ment. 

The relative position of the valves 
is shown when the back valve (V,) has 
reached its dead center position (Fig. 
1B), shutting off the back diaphragm 
from the inlet gas and the back dia- 
phragm compartment from the outlet. 
But while this has been occurring, the 
front valve (V) has moved to allow 
nlet gas to enter the front diaphragm, 
forcing the gas in the front diaphragm 
‘compartment through the front valve 
port (Q) to the meter outlet (O). Thus, 
when the back valve is in a position 
that prevents the back diaphragm or 
back diaphragm compartment from 
supplying gas to the meter outlet, the 
front diaphragm is moving outward, 
forcing the gas out of the front dia- 
phragm compartment. 


Fig. 1C shows the next position in 
the cycle of meter action. The front 
diaphragm has filled and the front 


valve (V) has moved back to its dead 
center position. The back valve (V,) 
has reached the end of its inward stroke 
and the inlet gas is now entering the 
back diaphragm compartment, pushing 
the gas from the back diaphragm 
through the port (P) of the back valve 
to the meter outlet through (O). Fig. 
1D shows the fourth position in the 
The inlet gas has pushed the 
back diaphragm to its “empty” posi- 


cycle. 
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tion, at which point the back valve (V,) mal emptying stroke due to continued 


preventing 
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inlet 
The 
meanwhile has moved “in” to the end of 
its stroke and the gas now enters the 


shuts off the 
further motion. 


gas, 
front valve 


front diaphragm compartment, forcing 
the gas out of the front diaphragm. The 
next step in the cycle brings us back 
to the valve and diaphragm relations 
shown in Fig. 1A. 

The positions of valves and dia- 
phragms shown. are called the points 
of cut off, when the tangent is rotated 
in a clockwise direction. At all other 
positions of the valves, both diaphragms 
and both diaphragm compartments are 
either receiving or delivering gas. 

Fig. 2 shows four 
of valve and diaphragm under 


relative positions 
three 


conditions of valve cut-off—early, nor- 
mal, late. In the early condition (Fig. 
2A) the valves cut off too soon and 


the diaphragm stroke becomes shorter 
than normal; “C” represents restricted 
movement of disk at end of normal 
filling stroke due to drop of pressure 
inside and increase of pressure out- 
side of the diaphragm before it has 
completed its normal stroke; “D” rep- 
resents restricted movement of disk at 
end of normal emptying stroke due to 
drop of pressure outside and increase 
of pressure inside of the diaphragm 
before it has completed its normal in- 
ward stroke. 

In the normal condition (Fig. 2B) the 
valves cut off properly and the meas- 
urement is correct. 


In the late condition (Fig. 2C) the 
valves cut off too late and the dia- 
phragm stroke becomes longer than 


normal; “A” movement in 
excess of normal filling stroke due to 
continued high pressure inside and con- 
tinued low pressure outside of the dia- 
phragm after the diaphragm has fin- 
ished its normal outward stroke; “B” 
represents movement in excess of nor- 


represents 


high pressure outside and continued 
low pressure inside of the diaphragm 
after the diaphragm had finished its 
normal inward stroke. “H” indicates 
high pressure existing in space so 
marked. “L” indicates low pressure ex- 
isting in space so marked. 
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ON-THE-JOB TRAINING 


Continued from page 1259 


Technical Operating Personnel 


This category includes operating supervisors, technical 
assistants, and technologists. They are the ones who make 
many of the final decisions as to whether existing instru- 
ments are satisfactory and what types of instruments will 
be used in new plants. They are usually the ones through 
whom the Instrument Engineer accomplishes much of his 
work. He must win their favor for any changes or experi- 
ments he wishes to try. He depends on them to recognize 
and report problems which he can work out for them. 
Whether his job is one of real accomplishment and progress 
or just instrument fixer depends on their good-will and 
cooperation. If their knowledge of instrumentation is fairly 
extensive, they can relieve him of much of his burden. 

Therefore, systematic instruction of these men would be 
ideal. However, the demands of their jobs are such that a 
practical compromise is to give them an understanding of 
the potentialities and limitations of instruments. To gain 
this end they must know how instruments work—that is, 
how the proportional band, reset, and derivative functions 
operate, what cascaded systems are and where they should 
be used, what points are important about orifice meters and 
rotameters, and similar subjects. 

Not to be overlooked, of course, is the relationship be- 
tween instruments and processes. Although the final de- 
cisions in choosing instruments may be made by the Instru- 
ment Engineer, he has a hard time getting his reeommenda- 
tions accepted when the technical and operating personnel 
have different ideas. Therefore, the technical and operating 
men should understand why a simple proportional-band 
controller is usually insufficient, and why derivative control, 
boosters, and valve positioners are needed. 

The best way to give them this information is to organize 
about ten men in a discussion group led by an Instrument 
Engineer, the group holding a two-hour meeting once a 
month. It will be found that such a series of meetings can 
extend over one or two years. In the early meetings basic 
subjects can be covered, but men in this category will cover 
the ground rapidly because of their previous training and 
experience. Subjects for future meetings soon crop up in 
the form of questions about specific plant problems. In the 
later stages the meetings will be discussions of actual plant 


problems for which the Instrument Engineers have not had ff 


ready answers. New standards, specifications, and policies 
are formulated by the group. The group takes on the ap- 
pearance of a working Instrumentation Committee. In this 
form it becomes of great value to the Instrument Engineers 
and, of course, to the plant as a whole. 


Plant Operators 

Perhaps the greatest controversy is over how much train- 
ing to give plant operators. Ideally, an operator should be 
an accomplished Instrument Man, just as ex-operators gen- 
erally make the best Instrument Men. As this ideal is seldom 
reached, it is not a practical matter for consideration. On 
the contrary, sad experience has proven that a number of 
operators are at that low level of knowledge where thei! 
ignorance is not apparent to themselves and they think they 
know it all. They are a nuisance to the Instrument Men by 


unintentionally sabotaging the instruments, also causing 


themselves unnecessary troubles. If we try to solve this 
problem by withholding practically all knowledge from them, 
we hinder the intelligent use of instruments. To raise them 


all safely above the nuisance level of knowledge is a large} 


task and would consume too much time. Owing to the differ- 


ent mental capacities of different individuals, it seems that | 


any practical amount of operator training will leave some 
operators with insufficient knowledge, some at the nuisance 
level, and some well trained. 

This problem must be solved from a different approach. 
Draw a line between the parts of an instrument which the 
operator may handle and those which the Instrument Man 
may handle. As the operator runs his process to a great ex- 
tent by adjusting the temperatures, pressures, flow rates, 
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NOW — IMMEDIATE DELIVERY 


on stock models of 


HELIPOT 


PRECISION POTENTIOMETERS 
(both Multi-Turn and Single-Turn) 





The demand for HEvipot Precision Potentiometers to meet 
the requirements of constantly expanding applications in the 
electronic industry has been so great that our production simply 
couldn’t keep up. So some six months ago we stepped up our 
expansion program... doubled our plant space—trained addi- 
tional personnel in our precision operations—and added many 
new machines and testing facilities. 

Today, HELIPOT capacity is approximately double that of 
only six months ago... 

VOLUME PRODUCTION 


>) We can give you immediate de- 
livery on most stock models of 
HELIPOT single and multi-turn 
potentiometers when ordered in 
reasonable quantities! 

> In large quantities of stock items, 
we can make rapid initial de- 
liveries and maintain volume de- 
livery schedules. 


ADVANCED ENGINEERING 


> Our engineering facilities have 
been increased so that we can 
more promptly solve your indi- 
vidual potentiometer engineering 
problems. 


> Special HELIPOTS to meet your 
engineering specifications can also 
be manufactured —in volume — to 
meet your delivery requirements. 


: So whatever your need in precision potentiometers, bring 
your problem to HELIPoT and get the benefit of the unequalled 
“know-how,” advanced engineering and volume-production facil- 
ities of the largest manufacturer of precision potentiometers. 
HELIPOT’s objective is to provide for you the same flexibility and 
efficiency that you would expect from a division of your own 
manufacturing operations. 


THE Helipot corporation 


SOUTH PASADENATI , CALIFORNIA 


Send for descriptive literature 
on the HELIPOT potentiome- 
ters now in production! 


FIELD OFFICES: Boston, New York, Philadelphia, Rochester, Schenectady, Cleveland, 
Detroit, Chicago, St. Louis, Los Angeles, Seattle, Dallas and Fort Myers, Florida. tn 
Canada: Cossor Ltd., Toronto and Halifax. Export Agents: Frathom Co., New York 18. 






1001 cauces 
to choose from 


The combinations of styles, types, 
mountings, ranges and functions 
of Marsh Gauges are almost end- 
less; but they all have one trait 
in common: Each is best for the 
service for which it is recom- 
mended. Write today for the new 
Marsh Catalog covering the 
broad Marsh line. Let us prove 
that Marsh is the gauge for your 
product, whether you need a few 
or thousands. 

Marsh Instrument Co. 

Sales affiliate of 


Jas. P. Marsh Corp. 
Dept. 42, Skokie, Ill. 














EXACT WEIGHT, elec- 
trically operated. Shad- 
ograph gauging pistons. 
Excellent example of 
precision instrument 
control in quality parts 
testing. 


Industry’s Newest Instrument 


Control Through Weighing .. . 


The application of EXACT WEIGHT Scales in manu- 
facturing operations are almost numberless. Here 
are but a few such applications by industry now in 
use.—Balancing hammers, spring testing, checking 
rods, jet buckets, counting screws, aircraft parts, 
fillers for oil filters, optical glass, laminations, gas 
mask canisters, checking pistons (illustrated above), 
paint pigments, checking 20 MM projectiles, evapo- 
ration tests, color matching, brass forgings, and 
many others. Cut costs and improve your product 
with the right instruments. You will be surprised 
what can be done by weighing with strictly industrial 
units fitted to your job. 


Centrifuge Cup Balancing ... 


When a centrifuge 
turns at 3000 R.P.M. 
absolute balance is 
necessary. When you 
balance cups with 
Shadograph you 
ward off damage to 
equipment, cut re- 
pair costs, save time. 
Operation is simple 
by placing cups on 
the platters and fill 
to balance. It’s 
quick, easy, accurate 
and eliminates the 
vibration that 
wrecks the centri- 
fuge and retards effi- 
ciency of other 
equipment. Write 
for full details. 


EXACT WEIGHT SCALES 





Kid Kecinion 
THE EXACT WEIGHT SCALE COMPANY 
951 West Fifth Avenue, Columbus 8, Ohio 


2920 Bloor St., W. Toronto 18, Canada 
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[EPLAB | 
PYRHELIOMETER 


For the Measurement of 
SOLAR RADIATION 





Eppley Pyrheliometers are used for solar 
radiation measurements at ninety-eight 
weather stations in the continental United 
States, Canada, Alaska, Greenland, Ice- 
land, Caribbean Sea, and the Pacific 
Ocean. Sixty-two of these stations are 
under the direction of the United States 


Weather Bureau. 


The Eppley Pyrheliometer was adopted 
as standard equipment by the Weather 
Bureau after considerable experimenta- 
tion. It was found to be the best instru- 


ment so far tested by the Bureau 


Used in conjunction with a suitable re- 
corder, the Eppley Pyrheliometer will 
provide an accurate and reliable record 
of total solar and sky radiation on a 


horizontal surface. 
Bulletin No. 2 On Request 


THE EPPLEY LABORATORY, INC. 
Scientific Instruments 


Newport, Rhode Island, U.S.A. 
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levels, and so on, he must be the one who moves the index 
pointers of the instruments. On the other hand, the Instru- 
ment Man should be the one to handle the proportional band, 
reset, derivative, synchronizing, and calibrating adjustments. 
When, in the course of his duties, the Instrument Man must 
make slight changes in the index setting, he should do it in 
cooperation with and under the supervision of the operator. 

This line of thought leads to the point which should have 
the greatest emphasis in operator training, namely, that the 
adjustment of the instruments is a cooperative function 
between the operator and his Instrument Man. The only 
way to accomplish it is in strict harmony. 

Formal training of operators should be in scheduled 
classes. The training should be given to men who have spent 
time on the units, at least as helpers, in order that they will 
have a sufficient understanding of what is being taught. 
Almost necessarily, these sessions will be held during shut- 
downs or turn-arounds when a group of operators can leave 
the units for hours at a time. 

The instructor should be either an Instrument Engineer 
with a good understanding of operations and operators, or a 
respected operator with an unusually good knowledge of 
instruments. Too often a group of operators develop strange 
ideas and prejudices about instruments. An operator trying 
to train his fellow operators in instrumentation is often 
like the blind leading the blind. He fails to dispel the illu- 
sions. Likewise, the Instrument Engineer who does not 
understand the operator’s viewpoint will probably explain 
proportional band and reset in terms of bellows and needle 
valves, and stop there. The operator fails to connect these 
ideas with his experiences while reading recorder charts. To 
him in his work, these items are seen in terms of recorder 
charts and output air gages. The operation of the instru- 
ment should be explained to him in terms of the charts, air- 


gage pressures, and other factors with which he is familiar. | 


Common fallacies must be studiously combated. For ex- 
ample, if a proportional band is set wide enough to insure 
stability, the operator often fears that the instrument will 
lose control during an upset. He will prefer a small cycle 
to assure him that the instrument is working. Another “old 
wives’ tale” is that the purpose of reset is to “slow down 
the instrument” so that it will not overshoot during an 
upset. Derivative gives rise to little short of hysterics be- 
cause it causes the output air to change so fast. Only by 
teaching and demonstrating the real action of controllers 


can these fallacies be overcome and the prestige and use- | 


fulness of instruments be established. 

There are other subjects which operators should under- 
stand. Cascaded controllers are useful in certain applica- 
tions, but are bafflng to the uninformed operator. When 
he understands ,them, he won’t try to change the control 
point of the master instrument by manually moving the 
index of the slave instrument, or try to slow down the 
response of the master by lengthening the reset time of 
the slave. He should learn that instruments are not infal- 
lible and are not to be condemned categorically because they 
occasionally need adjustment and repair. Likewise, he 


should learn that dampening the response of an instrument | 
by pinching down a valve in its measuring line may easily } 


stop its response altogether; and opening the bypass around 
a control valve hampers the action of a controller rather 
than sharpening it by making it a vernier or trimmer. 


Great progress can be made by using the miniature proc- | 


ess in the classroom. The effects of a too-narrow propor- 
tional band and a too-fast reset can be seen, whereas in the 
plant such upsets must be avoided at all costs and cannot 
be studied. 

A class of operators is a pleasure to teach. It will be found 


that in spite of their familiarity with instruments, their! 


knowledge is small. Their interest and curiosity grow rap- 
idly with learning, and it is difficult to bring the class work 
of a group of old operators to a close. 

Wide variations from the plans outlined will be dictated 
by circumstances. However, one underlying theme is evi- 
dent—if a plant is to benefit from the rapidly advancing 
use of instruments, sound thinking and planning must be 
utilized and ample time and facilities must be provided for 
training. 
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TEMPERATURE 
RECORDERS 


to avoid lost profits 


Accurate Foxboro Temperature Recorders give you a 
minute-by-minute report of process conditions — an 
invaluable aid in determining future operation. 
Moreover, the records forecast impending difficulties — 
permitting corrections to be made before 

costly trouble starts. 


Available with vapor pressure, gas pressure, or liquid 
expansion type systems. Choice of 50 standard bulbs; 700 
chart ranges and scales from —450° to + 1000°F. 

Round or rectangular cases for all operating conditions. 
Exclusive Foxboro design and construction advantages 
detailed in Bulletin 447. (Temperature indicators and 
controllers also available.) Write The Foxboro Company, 
469 Norfolk St., Foxboro, Mass. 


TEMPERATURE 


RECORDERS 





PRODUCTIMETER'SPECIALS” 


for Radar and Electronic Applications 


Special counter adapted from "CS" Top Read- 
ing Model far instrumentation application, 





High-speed, non-re- 
Ye ie Productimeter ‘‘SPECIALS"’ are de- 
radar instruments. signed and manufactured for specific 
counting applications. Where one of 
many standard Produciimeters is not 
the exact answer to a problem, Durant 
engineers modify, combine, or develop 
entirely new counters to meet the pare 
ticular requirements of the job. The 
models shown are a few of the more 
interesting specials developed in our 
"Y"' 2-figure Rotary modern plant. Your counting problems 


Counter used in navi- . 
gating instruments can be readily solved. 


DURANT MANUFACTURING CO. 


1914 N. Buffum St. 114 Orange St. 
Milwaukee 1, Wis. Providence 3, R. I. 
Representatives in Principal Cities 


PRODUCTIMETERS 
since 1879 | Count Everything | 




















This NEW UTLTU 


Free 


Booklet 


about the 
Lowest-Cost 
Corrosion- 


Resistant 


Tube 
you can buy 





Write for this new booklet on Alcoa Utilitube, the 
all-purpose aluminum tube that saves up to 40 per 
cent on tube costs. Booklet contains complete in- 
formation on application, installation and service 
data . . . plus physical and mechanical properties. 

Alcoa Utilitube is ideal for carrying air for instru- 
ment and brake lines—gasoline and fuel oil for 
internal combustion engines—lubricating oil for 
engines and machines—fluids for hydraulic systems. 

Aluminum tube fittings are available from lead- 
ing tube fitting distributors. 


ALUMINUM pond OF AMERICA ALCOA 


ALCOA = 
UTILITUBE = 


LUMINUM COMPANY OF AMERICA 
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GOW-MAC 
GAS-MASTER 


ANYWHERE in the laboratory or plant, get 
accurate, reproducible readings with the light 
weight, compact GAS-MASTER. 

SIMPLE and dependable, the GAS-MASTER 
enables a technician to read changes in gaseous 
mixtures in minutes — save hours of laboratory 
work by a chemist. Recorder chart gives perfect 
summary of test data. 

LESS THAN 30 SECONDS is needed for full 
deflection from most gas quality changes, at 
sample flow rate of only 100 ccpm. 
VERSATILE in operation, any simple gas or mix- 
ture can be used as reference. GAS-MASTER can 
be used to monitor adsorption, drier and reaction 
towers by “comparative analysis”. Multi-applica- 
tions widened by double gas-passages, optional 
use of indicating meter or your recorder, and cali- 
brating resistor in galvanometer circuit to permit 
optimum use of full-scale range. Polarity reversing 
switch, as illustrated. Dry-cell powered for port- 
able work, GAS-MASTER has optional terminals 
and switch for external 6-V DC supply, for con- 
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INSTRUMENT ELECTRONICS 


Continued from page 1265 


Protection. In addition to high input-impedance, high 
sensitivity, and usefulness to high frequencies, the VTVM 
has the advantage that accidental application of an over- 
load voltage can not burn out the indicating meter. The 
maximum current through the p-m. m-c. indicator is 
limited by the plate currents in the tubes, which is not large 
enough to burn the meter out. Further, a rugged meter 
element that is not susceptible to mechanical injury or 
burning out can be used because the vacuum tube amplifies 
the power of the input signal. 


Typical VTVM. Fig. 12-6 shows the circuit, including a-c. 
probe, of the “Model 62” VTVM of Measurements Corpora- 
tion. The instrument has five a-c. and d-c. ranges from 0-1 
volt full scale to 0-100 volts full scale. The accuracy on 
both d-c. and a-c. ranges is plus or minus 2 percent. The 
input resistance for d-c. measurements is in the order of 
hundreds of megohms, limited only by the grid current of 
the type-6C5 tube. For a-c. measurements the input im- 
pedance is 5 megohms shunted by 7 uuf. The frequency 
range for a-c. measurements is 60 cps. to 150 Mc. 

SIGNAL GENERATORS 

Signal generators are oscillators that produce signals for 
testing, adjusting, or calibrating electronic circuits. 

There are two basic types of signal generators—frequency 
standards and test oscillators. The former provides a rela- 
tively weak signal of high frequency-stability and low 
harmonic-content; the latter provides a stronger signal of 
less stability. The signals usually are adjustable both in 
frequency and amplitude for maximum utility; ranges of 
adjustment of both frequency and amplitude are important 
characteristics of signal generators. High-quality gener- 
ators do not change signal amplitude with frequency 
change, and vice-versa. 

Circuits 

Most of the oscillators described in Chapter 10 are used 
in commercially available generators. Phase-shift, Wien- 
bridge, and beat-frequency oscillators are used as_ test 
oscillators at low frequencies (from a fraction of a cycle 
to ultrasonic frequencies) ; tuning-fork oscillators are used 
as audio-frequency secondary standards. Electron-coupled, 
dynatron, and transitron oscillators are used from very low 
to high radio frequencies; crystal-controlled and electron- 
coupled oscillators are used as secondary frequency stand- 
ards at these frequencies. The ultraudion, Klystron, and 
magnetron oscillators are used at radio frequencies in the 
VHF, UHF, and’SHF bands (see table VIII for the decade 
classification of radio waves). The Klystron is the more 
stable continuous-wave (c-w.) oscillator and is used most 
often at UHF and SHF frequencies. 


Table VIII DECADE CLASSIFICATION OF RADIO WAVES 
Frequency, ke Warelength, meters Designation 
10 to 30 30,000 to 10,000 Very low frequency 
(VLF) 
30 to 300 10,000 to 1,000 Low frequency (LF) 


300 to 3000 1,000 to 100 Medium frequency (MF) 

3000 to 30,000 100 to 10 High frequency (HF) 

30,000 to 200,000 10 to 1.0 Very high frequeney 
(VHF) 

300,000 to 3,000,000 1.0 to O.1 Ultrahigh frequency 
(UHF) 

3,000,000 to 80,000,000 O.1 to O01 Super high frequency 
(SHE) 

Features of Test Oscillators 

The test oscillator delivers a signal either pure, tone 


modulated, or frequency modulated for testing and adjust- 
ing electronic circuits. Accuracy of output frequency is not 
as important as is adequate and adjustable signal strength 
(amplitude). This is because the test signal may be ap- 
plied to either high-gain or low-gain circuits; the former 
require only small signals, the latter require large signals. 
In operation it is important that the output test signal re- 
main constant when the signal is coupled into various parts 
of a circuit for test or analysis. Many test occillators hav 
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an output meter so that the output can be measured and 
maintained constant by manual adjustment. 

Most test oscillators provide outputs at various im- 
pedances—the most common being 50, 72, 300, 500, and 600 
ohms. This is done to provide maximum power transfer to 
the circuit under test, to minimize reflections and standing 
waves, and to make comparisons of voltage measurements 
at different impedances. 

Secondary standards and high-stability test oscillators 
use regulated power supplies. Line-voltage regulation also 
should be used when portable a-c. generators or fluctuating 
line-voltages are used. It is important to remember that 
oscillators do not reach maximum stability until they are 
in operation for a time sufficient for the circuit to reach 
a stable temperature. 


WWV Standard-frequency Transmissions 

Station WWV, the National Bureau of Standards, trans- 
mits standard radio frequencies that are useful for check- 
ing frequencies and testing circuits and other oscillators. 
The schedule of WWV transmissions is shown in Table IX. 

Each carrier frequency and each audio frequency is ac- 
curate to better than 1 part in 50,000,000. Each interval of 
1 second is accurate to 1 microsecond. Station letters WWV 
and voice announcements are given 1 minute before the hour 
and half hour. 


Table IX SCHEDULE OF WWV SERVICES 
Carrier Frequency Time of Power Output Modulating fre 
Ve Broadeast hu quencies, cps 
2.5 Continuously 0.7 1 and 440 
5.0 ditto Pa) ditto 
10.0 ditto 9.0 1.440 and 4000 
15.0 ditto 9.0 ditto 
20.0 ditto 8.5 ditto 
25.0 ditto 0.1 ditto 
30.0 ditto 0.1 1 and 440 


ditto 0 1 
Ist Sunday of each month 


35.0 


O.1 kw. for 


first 4 work days after 
OSCILLOSCOPE 

The oscilloscope is an instrument that uses a cathode-ray 
tube for making signals visible. It has great utility as a 
servicing tool because no other instrument permits visual 
observation of the shape and waveform of the signal in a 
circuit. The principles of the cathode-ray-tube oscilloscope 
are used also in television and radar. 

The cathode-ray tube (Fig. 12-7) has an electron gun 
that produces a beam of electrons. The beam is focused so 
that it strikes a fluorescent screen at a point. The point 
of impact is visible because light is emitted when the beam 
of electrons strikes the fluorescent material. 
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Fig. 12-7. Cathode-ray tubes. A, electrostatic; B, magnetic. 


The oscilloscope makes it possible to “see” rapidly chang- 
ing electrical voltages because the electron is the lightest 
known mass and yet is endowed with a charge. Owing to 
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*The permanent magnet 
material that offers an 
energy product averaging 
51% million BH max or 
more, with 514 million 
guaranteed. 








Whether your problem is new design or product 
improvement, take advantage of the greater energy 
product INDIANA HYFLUX Alnico V offers! 

These exclusive, new, super strength permanent 
magnets mean lower production costs, more compact 
design and higher efficiency for your products. 

What's more, INDIANA HYFLUX — with its 
16% greater energy product — costs not a penny 
more than regular Alnico V! 

Here’s still another bonus you'll enjoy! THE 
INDIANA STEEL PRODUCTS COMPANY, 
world’s largest producer of permanent magnets, offers 
free of charge its wealth of experience and “know- 
how” that has developed more than 30,000 permanent 
magnet applications. 

Let INDIANA engineers help you with your 
design problems. They can supply — out of stock — 
many types and sizes of INDIANA HYFLUX Alnico 
V for your experiments, can suggest those best suited 
to your product. 

INDIANA is the only manufacturer furnishing all 
commercial grades of permanent magnetalloys. You have 
a choice of cast, sintered, formed or ductile materials. 

Why delay —write or I 9 
phone INDIANA today. 
Ask for Catalog No. 
11D-6 that describes 
stock expertinental mag 
nets. 







THE INDIANA STEEL PRODUCTS CO. 


Specialists in “‘Packaged Energy’’ Since 1908 


VALPARAISO, INDIANA . . . Sales Offices Coast to Coast 
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KIRK’ BLU. CUSTOM BUILT 
ELECTRICAL ENCLOSURES 


. or hundreds ... KIRK & BLUM has 
the men, experience and equipment to fabricate any 
sheet metal enclosure—cubicles, cabinets or control 


One unit.. 


panels—to exacting specifications. We specialize 
in custom-built parts and assemblies of sheet steel, 
light plate, stainless, aluminum, monel and other 
alloys in gauges to ¥%”. 


Write now for more detailed information . . . and 
your copy of the lates: KIRK & BLUM Electrical 
Enclosures Catalog ... profusely illustrated. For 
prompt quotation, send your prints to the KIRK & 
BLUM MFG. CO., 3111 Forrer St., Cincinnati 9, O. 
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its infinitesimal mass, it has negligible inertia and can be 
started, moved, and stopped with negligible delays (in the 
order of thcusandths of a microsecond). The charge on 
the electron makes it possible to accelerate and decelerate 
the electron by bringing a voltage (an electric field) near 
the electron. This is done in the cathode-ray oscilloscope by 
applying the signal to be observed to the vertical-deflection 
plates (through an amplifier). Variations in voltage of this 
signal cause the spot to move vertically in instantaneous 
response to the signal variations. At the same time, the 
spot is swept horizontally across the screen (from left to 
right) by a sweep signal applied to the horizontal-deflection 
plates. The result is a pattern on the screen, showing the 
waveform of the signal applied to the vertical-deflection 
plates. Fig. 12-8 shows 4 cycles of an applied sine wave; 
this pattern is produced when the horizontal sweep fre- 
quency is 4th the frequency of the signal observed. 





Fig. 12-8. Oscilloscope pattern showing 4 cycles of a sinoidal signal. 


Cathode-ray Tubes 


Types. There are two types of cathode-ray tubes—elec- 
trostatic and magnetic. The electrostatic cathode-ray tube, 
shown in Fig. 12-7,A, uses electric fields to focus the beam 
and to deflect the spot both horizontally and vertically. As 
an electron can be deflected by a magnetic field as well as 
by an electric field, magnetic fields produced by current in 
coils around the neck of the tube can perform the same func- 
tions as the electrostatic fields produced by the plates inside 
the electrostatic tube. Fig. 12-7,B shows a cathode-ray tube 
that uses magnetic fields to focus and deflect the beam. The 
focus coil in the magnetic type produces the field that focuses 
the beam. Two crossed pairs of coils in the deflection coil are 
used for vertical and horizontal deflection of the spot. 

The advantages of magnetic control are (1) tube sim- 
plicity, (2) tube ruggedness, (3) shorter tube length, and 
(4) greater deflection of spot for large-face tubes. Thus 
magnetic control is used in television receivers and radar 
indicators that use large-size cathode-ray tubes. The ad- 
vantages of electrostatic control are (1) a simpler deflection 
circuit and (2) less power consumption by the deflection 
circuit. Most oscilloscopes use electrostatic control. 


Electron gun. The term “electron gun” refers to the 
cathode, filament, grid, and first two anodes, which produce 
the collimated beam. The first and second anodes focus the 
electrons into a sharp beam. The first anode often is called 
the focusing anode; the second anode often is called the 
accelerating anode. Although both electrodes accelerate and 
focus the beam, the first-anode potential is varied to adjust 
the focusing. 

The inside of the tube is coated with electrically conduct- 
ing aquadag, which serves as the return path for secondary 
electrons emitted when the beam strikes the screen. The 
highest positive potential in the circuit is applied to this 
coating to help accelerate the electrons to a high velocity 
so that the spot is brilliant. This lining is referred to as the 
accelerating lining (because it accelerates the electrons) or 
as the intensifier lining (because it intensifies the beam). 
In some oscilloscopes a metal anode, called an intensifier 
ring, is cemented to the inside of the glass and no aquadag 
coating is required, 
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Fluorescent screen. The screen consists of chemicals de- 


posited on the inside face of the cathode-ray tube. Tubes | 
are available with materials that fluoresce with green, white, | 


blue, or yellow color; green and white are used most com- 
monly. After the impact of an electron, the glow persists 


for a fraction of a second. The duration of the afterglow, | 


or persistence, is what makes the trace visible. 
various persistence are available. 

Positioning. The spot can be positioned anywhere on the 
face of the cathode-ray tube by (1) changing the d-c. oper- 
ating potential of the deflecting plates in electrostatic tubes 
or (2) changing the direct current in the deflection coils of 
magnetic tubes. 

Intensity. The intensity of the beam is controlled, or mod- 
ulated, by adjusting the grid-cathode bias, which determines 
the number of electrons in the beam. This intensity modula- 
tion of the beam often is referred to as the Z axis of the 
tube—that is, the spot can be varied horizontally (X-axis), 
vertically (Y-axis), or in intensity (Z-axis). 


Components of Oscilloscope 

Fig. 12-9 shows the basic components of an oscilloscope— 
(1) cathode-ray tube, (2) horizontal-deflection amplifier, (3) 
vertical-deflection amplifier, (4) sweep generator, and (5) 
power supply. 
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Fig. 12-9. Basic components of a cathode-ray oscilloscope. 


Sweep Circuit. For observing a signal, the spot is swept 
across the tube from left to right. The spot then is returned 


Tubes of | 


rapidly to its starting point; the spot is blanked out during | 


the small interval in which 
point. Except for this short retrace interval, all signal vari- 
ations can be seen on the screen. 

The sweep generator provides the signal that sweeps the 
spot horizontally across the tube. It usually is a relaxation 
oscillator that produces a linear sawtooth waveform. It is 
adjustable in frequency of operation, and is provided with 
means for synchronizing the sweep generator with any 
external signal. This is called external sync. The sweep 
generator can be synchronized also with a portion of the 
signal taken from the vertical-deflection circuit. This in- 
ternal synchronization causes the sweep generator to oscil- 
late at exactly the same frequency (or a submultiple) of 
the signal to be observed, resulting in a stable, visible pat- 
tern. 

Deflection amplifiers. The vertical-deflection 
amplifies the signal to be observed. It usually is a wide-band 


RK-C-coupled video amplifier with push-pull output for driv- | 


ing the two vertical-deflection plates in opposite polarity. 

The horizontal-defiection amplifier amplifies either the 
signal from the sweep generator (when an internal sweep- 
signal is used) or any external signal applied to the input 
posts marked HORIZONTAL INPUT. As it usually receives 
the large signal from the sweep generator, the horizontal- 
deflection amplifier does not require as much gain as the 
vertical-deflection amplifier, which receives unknown signals 
of all amplitudes. The horizontal-deflection amplifier, like 
the vertical-deflection amplifier, has push-pull output for 
driving the two horizontal-deflection plates in opposite 
polarities. 

As the horizontal- and vertical-deflection amplifiers of 
most oscilloscopes are R-C coupled, they cannot handle d-c. 
signals. Therefore, the deflection plates usually are con- 
nected to external posts so that d-c. signals can be ob- 


amplifier | 


it “retraces” to its starting | 
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served by applying them directly to the posts (Fig. 12-9). 
As no amplification precedes signals applied directly to 
these posts, only signals of relatively large amplitude (volts) 
can be observed in this manner. In other words, the deflee 
tion sensitivity of the deflection plates is several volts pet 
inch deflection. Some oscilloscopes provide for d-c. ampli 
fication. 

Power Supplies. The power supply must supply conven 
tional plate and screen potentials of several hundred volts, 
and a high potential for the accelerating and intensifier 
(aquadag) anodes. In conventional oscilloscopes the acceler 
ating potential is about 1500 volts; the intensifier voltage 
s about 3000 volt 


Typical Oscilloscope Characteristics 

The following characteristics of the DuMont “Type 804-H” 
oscilloscope emphasize the important features and response 
of a typical test o cillo cope: 


XN and Y amplificrs. Response down less than 10 pereont at 
100,000 eps; less than 50 percent to 800,000 eps. This mean 
that both X and Y amplifiers are useful for observing wave 
forms with frequency above 300,000 cps. 


Vertical deflection factor, Through vertical amplifier at 
full gain: O0.01l-rms. volt input signal causes 1l-inch vertical 
deflection of spot. When signal is applied direct to plate 
18-rms. volts produce l-inch vertical deflection. 


Horizontal deflection factor. Through X-axis amplifier: 
0.05-rms. volt per inch, Direct to plates: 21-rms. volts per 
inch. 


Sweeps. Recurrent and driven linear sweeps variable in 
frequency from 2 to 30,000 eps. Provisions for extra-low 


frequency weeps. Return trace automatically blanked. 
Sweep may be synchronized by signal of either polarity. All 
sweeps can be expanded to six times screen diameter foi 


tudy of high-frequency components of low-frequency sig 
nals. 


Intensity modulation, External negative signal of 15 volts 
(peak) will blank beam at normal intensity settings. 


Use S 


The oscilloscope has five basic use (1) observation of 
waveform, (2) measurement of frequency, (38) measure 
ment of phase, (4) measurement of voltage, and (5) meas 
urement of time. The primary use is observation of wave 
form. Signals can be traced through a circuit and sources 
of distortion can be found merely by observing the signal 
at various points, in a circuit. 

Another important use is the determination of the 
frequency of an unknown signal by comparison with a known 
signal. For this application no sweep signal is used, The 
known signal is applied to one set of deflection plates and 
the unknown is applied to the other set. Fig. 12-10 shows 
patterns for various ratios of frequencies. Note that the 
ratio of frequencies is found from the number of times that 
the waveform reaches a maximum in horizontal and vertical 
directions. 


2 00 3 WN 


Fig. 12-10. Patterns produced when two signals of different frequencies 
are applied to the deflection systems, and no internal sweep is used. A, 
ratio of frequencies is 1:1; B, ratio is 2:1; C, ratio is 3:2; D, ratio is 4:1 


When two waves of the same amplitude and frequency 
are applied to the deflection plates, variations in phase be 
tween the waves produce the patterns shown in Fig. 12-11 
The phase relation of the signals is observable from the 
pattern. 

The oscilloscope can be used as a voltmeter for d-c. or a-c 
signals by calibrating the deflection-plate sensitivity or de 
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flection amplifiers. However, it is not used generally for 
this purpose because commercial voltmeters have greater 
accuracy, range, and stability. 








Fig. 12-11. Patterns 
when signals of same 
frequency but differ- 
ent phase are applied 
to deflection systems, A B 
and no sweep is used. 

A, phase between sig- 
nals is O deg.; B 10 


i . etaeds | 
phase is 45 deg.; C, 
phase is 90 deg.; D, 
phase is 180 deg. 





oO 





As the sweep is a linear time base, the duration of sig- 
nals and the duration between signals can be measured. This 
time-measurement function is the heart of the radar, in 
which the time for a pulse to travel from radar transmitter 
to target and for the echo to return to the radar receiver is 
indicated in terms of a displacement of a signal on the face 
of a cathode-ray tube. 


Synchroscope 

An oscilloscope with a single sweep that is generated only 
when a synchronizing signal is provided is called a synchro- 
scope. Synchroscopes are useful for observing short pulses 
which may or may not be repetitive. The pulse to be observed 
is fed to the vertical-deflection plates through a delay device 
that delays it for a period of microseconds. During the 
delay period, the pulse triggers the sweep, so that the spot 
is near the center of the tube before the deflection occurs. 
Note that the DuMont “Type 304-H” described previously 
has a driven, as well recurrent, sweep available. Hence this 
test oscilloscope can be called a “synchroscope.” 

TUBE TESTERS 

Vacuum tubes can fail for many reasons—coated cathodes 
lose emission because the cathode coating flakes off; im- 
pregnated emitters of filament-type tubes become exhausted 
with age; air can leak into the tube through defective seals 
and “poison” the emitting surface; vibration can cause 
shorts or opens. Commercial tube testers usually provide 
means for testing for emission, quality, shorts, noise, and 
gas. 

There are several types of tube testers—the two most 
common being the emission type and the mutual-conductance 
type. The former, which is the more economical, usually 
connects all grids, screens, and plates together and checks 
for electron emission only. The latter applies an a-c. signal 
to the grid of the tube and tests the signal output of the tube. 

The RTMA (Radio and Television Manufacturers Asso- 
ciation) proposes to classify tube testers into four classes 
as follows (Fig. 12-12): 

Class I—Emission-type tester, a device incorporating a 
circuit in which the indication is related primarily to the 
emission of the tube being tested. 

Class 1l—Control-emission type tester, a device incorpo- 
rating a circuit in which the indication is related jointly 
to the emission and to the control characteristics of the tube 
being tested. 

Class I1I—Control-type tester, a device incorporating a 
circuit in which the indication is related primarily to the 
control characteristics of the tube being tested. 

Class IV—Mutual-conductance-type tester, an instrument 
incorporating a circuit which permits quantitative meas 
urement of g,,. 

The emission type uses only a-c. potentials and no grid 
signal. The control-emission type uses a-c. potentials also, 
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Fig. 12-12. Proposed classifications of tube testers. 


but with a grid signal. The control type analyzes the signai 
output, rather than measuring plate current only. The con- 
ductance type uses d-c. operating potentials and signal meas- 
urements so that the dynamic mutual conductance of the 
tube (A/,/AE,) can be measured. 


INSTRUMENT TRANSFORMERS 

The ranges of a-c. voltmeters and ammeters can be 
changed either by using series resistors, parallel (shunt) 
resistors, or instrument transformers. The latter are used 
when series and parallel resistors become too bulky and in- 
efficient, as often occurs with movable-iron and electro- 
dynamic movements. 

A potential transformer for changing the voltage of an 
a-c. signal, is a conventional transformer with a step-down 
turns ratio for reducing the voltage. Except for the fact that 
polarity workings must be observed, there is no danger in 
using a potential transformer because (1) the voltmeter 
is a low-current high-resistance device and no heavy cur- 
rents are developed and (2) the insulation is designed for 
the voltage step-up or step down. However, special pre- 
cautions must be observed when using a current trans- 
former. 

A current transformer, for stepping current down, has 
the ammeter connected to the secondary (Fig. 12-13). The 
secondary, or meter side, of the transformer must be shorted 
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Fig. 12-13. Currcnt-transformer connections. 


before the meter is removed because the same turns ratio 
that reduces current by a factor of 100, increases the volt- 
age by the same factor. Thus if the secondary current is 
zero, the secondary voltage becomes large enough to punc- 
ture the insulation and burn out the transformer. 

A potential and a current transformer can be used with 
an electrodynamic wattmeter to change the range. 


FREQUENCY METERS 

There are two types of frequency meters, or wavemeters 

-absorption and heterodyne. The former is simply a res- 
onant tank with a method for indicating the current in the 
tank. When the resonant circuit is brought near an oscil- 
lator, oscillation is induced in the tank if the tank is tuned 
to the frequency of the oscillator. The current in the tank 
can be indicated by a neon glow lamp (for high-power meas- 
urements) or a rectifier-type p-m. m-c. movement. The 
advantages of absorption-type wavemeters are (1) sim- 
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PRESSURE, VACUUM, COMPOUND, ALTITUDE, COMBINATION, 


DIAPHRAGM, HYDRAULIC, AND SPECIAL PURPOSE GAUGES, 
DIAL THERMOMETERS, (VAPOR TENSION OR BI-METAL) 


MARSHALLTOWN MFG. CO. 
800 EAST NEVADA ST. + =MARSHALLTOWN, IOWA 


Up to 5 times 
faster response 
with 
NEW CONOFLOW 
PNEUMATIC 
CYLINDER MOTORS 


for 


THROTTLING CONTROL 





The New B-50 Series of pneumatic cylinders for throttling control 
service operate on air pressures up to 100 psig and are capable of repo- 
sitioning accuracies of 1/500 part of total stem travel. Simplified one- 
piece piston construction features graphite impregnated “O” ring seals 
and a piston positioner integrally mounted in the head plate. Extra 
sensitive, speedy and stable—because of minimum friction and pre- 
cisioned aluminum design. 

Many applications include positioning electrical components, variable 
speed drives, rubber pinch valves, etc. Available in 4", 6" and 8" 
diameters with 3" and 4" stem travels. Furnished complete with cushion- | 
loading regulator and gauge, fully piped, ready for installation. 


Write for bulletin 8-50 
CONOFLOW CORPORATION 
2100 Arch St., Phila. 3, Pa. 
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plicity and (2) they oscillate only at their fundamental 
frequency; for this reason they are used commonly to check 
if a transmitter is operating on the correct multiple of its 
oscillator frequency. The disadvantage of absorption-type 
wavemeters is that they detune the oscillator when coupled 
to it. Hence they cannot be used for precise frequency meas- 
urements. 

Absorption-type wavemeters are available at all radio 
frequencies. Parallel-resonant tanks are used at low, medi- 
um, and high radio frequencies. Butterfly tanks are used 
in the VHF band. Tuned cavities are used in UHF and 
SHF bands. 

The heterodyne type of wavemeter uses an accurately 
calibrated oscillator to heterodyne against the unknown; 
a zero beat frequency is produced when the two oscillations 
are at the same frequency. Precautions must be observed 
when using heterodyne-type frequency measurements to 
assure that measurements are not being made with har- 
monics (rather than the desired fundamental frequency) 
of the calibrated oscillator. Any secondary frequency stand- 
ard (including WWV transmissions) can be used in this 
manner to measure and to adjust the frequency of trans- 
mitters and receivers. 


FIELD-INTENSITY METERS 


A field-intensity meter is essentially a portable radio 
receiver with a method for indicating the strength of a 
received signal. When used with a directive antenna, such 
as a loop antenna, they can be used to locate interfering 
signals, check field patterns, etc. Radio receivers and anten- 
nas are described in the next chapter. 


TEST ITEMS FOR CHAPTER XII 


move- itance from affecting the 
d.c. signal 
to prevent lead-wire capac- 


itance from affecting the 


12-1. The moveable-iron 
ment differs from the permanent 
magnet moving-coil movement in 


that the former 


(b) 


(a) responds to a.c. or d.c. a.c. signal 

(b) uses the field produced by (c) to prevent high voltages 
a permanent magnet from reaching the user 

(ec) is delicate (d) to make the circuit respon- 


sive to peak values of the 

signal 
12-8. Which of the following 
is preferred for use as a test os- 


(d) has one coil through which 
the current flows 
12-2 


ment differs from the 


The electrodynamic move- 
permanent- 


magnet moving-coil movement in cillator for the audio-frequency 
that the former band? 
(a) responds to a.c. or d.c. (a) Tuning-fork oscillator 


(b) has two windings through (b) Phase-shift oscillator 
which the current flows (c) Tuned-plate tuned-grid os- 
(c) can be used as a wattmeter cillator 
(d) has all the above features (d) Klystron oscillator 
12-3. Which of the following 12-9. Which of the following is 
movements is used as a transfer the ‘most at ee for a 
standard? ' { Tas er ee 
, Searels pd ae (a seat frequency 
(a) I ~ i nt-magnet moving (b) Tuning fork 
col , 
: (c) Klystron 
(b) Moveable iron (d) Magnetron 
(c) Electrodynamic 3 . 
(d) All the above 12-10. A signal with a wave 
, length of 20 em. is in which of 
12-4. A p-m. m-c. volt-ohm-mil the following bands? 
liammeter with an input  resist- (a) HF “ 
ance of 20,000 ohms per volt (b) VHF 
has a (c) UHF 
(a) 20-ua, movement (d) SHF 
(b) 50-ua. movement : 
: 12-11. The accuracy of the ra 
(c) 100-ua. movement : ° : 
Fak a eke canes dio and audio signals transmitted 
, oe _— by station WWV is 1 part in 
12-5. The most important ad- (a) 10,000 
vantage of a VTVM over other (b) 500,000 
voltmeters is (ec) 10,000,000 
(a) higher accuracy (d) 50,000,000 
(b) hehe ic tstesetg we ae or dic. 12-12. In an_ oscilloscope, 4 
(c) higher input impedance signal to be observed usually is 
(d) all the above < 
applied to the 
12-6. The response of a VTVM (a) electron gun 
to peak, average, or rms, value (b) sweep circuit 
becomes an important considera- (c) vertical-deflection plates 


tion when measuring 


(a) d-ec. signals 

(b) pure sine waves 

(c) nonsinoidal signals 

(d) all the above 

12-7. The reason fer putting 


the rectifier circuit of a VTVM in 
the tip of the probe is 
(a) to prevent lead-wire capac- 


(d) horizontal-deflection plates 

12-13. The sweep signal of an 
oscilloscope usually is applied to 
the 


(a) electron gun 


(b) grid or cathode of the 
cathode-ray tube 

(c) vertical-deflection plates 

(d) horizontal-deflection plates 
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12-16. 1 
net deflect 
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) flection is 


(a) as 
(b) an 
tub 
c) gre 
(d) all 
12-17, 7 
of a cathe 
8 controll 
(a) gric 
b) 1st 
(ec) 2nd 
(d) inte 
12-18, 1 
cilloscope ] 
(a) hori 
(b) vert 
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d) cha 
12-19. § 
oscilloscope 
wation of 
(a) hori 
(b) vert 
(c) swe 
(d) elec 
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12-14. Most test oscilloscopes 


@ use 

















(a) electrostatic focus and mag- 
netic deflection 
(b) magnetic focus and mag- 
netic deflection 
(c) electrostatic focus and elec- 
trostatic deflection 
(d) magnetic focus and electro- 
static deflection 
2-15. The advantage of elec- 
trostatic deflection over magnetic 
deflection is that the former has 
(a) a simpler cathode-ray tube 
(b) a simpler deflection circuit 
(c) greater ruggedness 
(d) greater spot deflection 
12-16. The advantage of mag- 
net deflection over electrostatic de- 


/ flection is that the former has 


(a) a simpler cathode-ray tube 
(b) a more rugged cathode-ray 
tube 

c) greater spot deflection 

(d) all the above 

12-17. The intensity of the beam 
of a cathode-ray-tube oscilloscope 
s controlled by means of 

(a) grid-cathode potential 

b) 1st anode potential 

c) 2nd anode potential 

(d) intensifier potential 


12-18. The “Z axis” of an os- 


' cilloscope refers to 


(a) horizontal beam motion 

(b) vertical beam motion 

c) lateral beam motion 

d) change in beam intensity 

12-19. Synchronization in an 
oscilloscope refers to the synchron- 
“ation of the 

(a) horizontal amplifier 

(b) vertical amplifier 

(c) sweep oscillator 

(d) electron gun 


12-20. The deflection plates of 





many oscilloscopes are connected 
to external binding posts so that 
(a) deflection-plate voltages can 
be measured 
(b) d-c. signals can be observed 
(c) a-c. signals can be observed 
(d) external amplifiers can be 
used 
12-21. A synchroscope is an os 
cilloscope with a synchronized 
(a) recurrent-sweep circuit 
(b) single-sweep circuit 
(c) intensity-modulation circuit 
(d) phase-measurement circuit 
12-22. The basic difference be- 
tween emission-type and conduc- 
tance-type tube testers is that the 
former test tubes 
(a) with no grid signal 
(b) with d-c. operating poten- 
tials 
(c) by measuring tube gain 


(d) by checking for shorts, 
noise, and gas 

12-23. When using a current 

transformer to change the range 


of an a-c. ammeter, which of the 


following precautions are neces- 


sary? 

(a) The primary (load circuit) 
must not be shorted at any 
time. 

(b) The primary must not be 
opened at any time. 

(c) The (ammeter 
circuit) must not be shorted 
at any time. 

(d) The secondary must not be 

opened at any time. 


secondary 


12-24. The advantage of absorp- 
tion-type wavemeters heter- 
odyne types is that the former 


over 


(a) is more accurate 

(b) uses a calibrated oscillator 

(c) responds only to a funda 
mental frequency 

(d) has all the above features 






































WHEN METALS 
WUST BE TORTURED! 


In tensile, creep and stress-rupture tests of 
metals at high temperatures, a furnace main- 
taining uniform heat distribution is essential 
to correct fact-finding. This feature is outstand- 
ing in Marshall furnaces. 

Marshall furnaces are designed for localized 
control of heating chamber temperature. The 
use of shunts between its binding posts permit 
modifying the temperature of heating chamber 
zone by zone! 

Marshall Control Panels are also approved 
equipment in this type of metal testing. Send 
for literature. 


MARSHALL PRODUCTS CO. 
270 W. Lane Ave., Cotumsus 2, On10 
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SERVRITE 


Thermocouple 
Protecting Tube 





Gordon Type R 
tubes, made and 
specially treated 
for use with 
thermocouples 
in cyanide and 
baths, 
only give great- 


salt not 
er protection by 
preventing det- 
rimental gas in- 
filtration and 
penetration, but 





also have un- 
usually long life 
in service. Join 





the many satis- 
fied users and 


tube replace- 


lower your 


ment costs. 


This is only one item in Gordon's 
complete line of protecting tubes 
for 
Over a million of them have been 


practically every application. 


put in service in the past few years. 
No matter what your requirements 
in protecting both 
regular and special size, consult 
Gordon first. 


tubes are, in 


* Write today for bulletin 
and information 
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Continued fr 


be based on personal opinions which are 
the result of (1) individual experience 
or preference, (2) problems in a par- 
ticular plant, (3) standardization poli- 
cies, or other reasons. Whether or not 
good measurements are obtained de- 
pends on how the instruments are used. 
To obtain good measurements is. still 
an art. 


SCIENCE OF CONTROL 


The science of control is new; only 
in the last 20 to years has there 
been a systematic attempt to study the 
principles involved. In February 1946 
some “Automatic Control Terms” were 
published!. These terms define automat- 
ic controllers and their characteristics 
as well as processes and process char- 
acteristics. The terms define the three 
distinct classifications of automatic con- 
trollers and the variations of each class- 
ification plus the multiple actions 
which are combinations of the 
actions. Others *-* have written equa- 
tions that mathematically define these 
Such definitions provide a 
means to classify all automatic con- 
trollers or regulators applied to vari- 
ous types of actions, or modes of con- 
trol. 

Thirty years ago a temperature con- 
troller might have been defined as an 


25 


basic 


actions. 


(1) “Automatic Control Terms’ Industrial 
Instruments and Regulators Division, ASME, 
Mechanical Engineering, February 1946, pages 
134-138 

2) Eckman, D. P., “Principles of Industrial 
Process Control’, John Wiley & Sons, Ine., 1945. 
3) Lauer, Henri Lesnick, Robert; Matson, 


Servomechanism Fundamentals, M« 


Leslie E 


om 


page 1262 

instrument that maintains a constant 
temperature in a process. Compare this 
definition to the more recent definition 
which states that an automatic con- 
troller is a mechanism that detects a 
deviation of the controlled variable 
and causes a corrective action. In the 
first definition it is implied that there 
no deviation of the controlled tem- 
perature. The second definition empha- 


is 


sizes that there must be some slight 
deviation of the controlled condition 
before the controller can operate or 





Fig. 3. The science of control. Controller ad- 
justments calibrated in specific units make 


possible reproducible settings and allow system- — 
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The art of control. Selection of one of the above two furnace temperature-control 


systems may be on a scientific basis, or it may depend on the experience of the installation designer. 
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cause a corrective action. Realizing 
that a deviation takes place allows 


controllers to be designed that operate 
either on the magnitude of deviation 
or on the rate of deviation (Fig. 3). 

As with measuring devices the study 
of control mechanisms can be scientific. 
By calibrating the adjustment knobs, 
settings can be made up of two basic 
units—the measuring means and the 
controlling means, each with its own 
characteristics. 


ART OF CONTROL 


Although an automatic controller is 
a scientific and predictable mechanism, 
anyone who has put one into operation 
will probably challenge the statement. 
In most installations good control de- 
pends on the experience of those de- 
signing the installation. As there are 
many different and new processes to 
which instruments are applied, it is 
difficult to accumulate data on which 
to base laws or principles. Setting a 
new controller about the same way as 
another controller was set on a pre- 
vious job is applying the scientific 
method, but until some systematic meth- 
od is developed, the job of setting con- 
trollers will remain an art. Some work 
has been done towards predicting con- 
troller settings’, but when new and 
different problems are encountered some 
of the data required may not be avail- 
able. If tests are made to obtain the 
data, and if records are kept of the 
data, a science can be developed; but 
if it is continually necessary to draw 
upon unrecorded past experiences, a 
science will be slow in developing. Use 
of the fundamentals of instrumenta- 
tion—physics, chemistry, and mathe- 
matics—is the key to the development 
of a true science of instrumentation. 


(4) Ziegler, J. G. and Nichols, N. B., “Optimum 
Settings for Automatic Controllers,’’ Presented 
at the annual meeting of I.I.R.D. of A.S.M.E., 
December 1-4, 1941, New York, N. Y. 


DISPLACEMENT METERS 


Continued from page 1261 


accurate calibration of 
and distributing tanks is 
well known. Frequently meters will 
point out errors in tank calibration. 
Also, overloading of such tanks is a 
human tendency which can add up to 
large losses. A meter can eliminate this 
practice. 

Most of the transport loadings are 
inter-company transactions with three 
interested parties. High accuracy is 
necessary. To maintain accuracy, there 
should be a standard against which 
the meter should be checked regularly. 
The standard is a calibrated proving 
tank with a holding capacity not less 
than one minute’s operation of the me- 
ter at its maximum rate of flow. Deliv- 
eries from a regularly calibrated meter 
are not likely to be subject to question. 

Barrel- and can-filling meters at the 
refineries or the bulk terminals are 
applications to which meters are readily 
and economically adapted. The initial 
and installation cost is much less than 


maintaining 
transporting 


for other accepted methods. The meter 
installation is more flexible in that it 
‘an be moved about as required. 

Many refinery operations have cor- 
rosive problems that meters can not 
meet. However, meters are used to ad- 
vantage in installations such as (1) 
grease compounding for measuring the 
oils into the grease-making unit, (2) 
blending operations, such as asphalt, 
lube oils, paint thinners, and solvents, 
and (3) checking  inter-department 
movement of refined and semi-refined 
products. 

At crude-oil gathering stations, me- 
ters are used for measuring the oil into 
the station and from the station storage 
into the main line. On product lines, 
meters at the take-off terminals meas- 
ure products into storage as well as 
loading transports and trucks. In these 
services, meters reduce the storage fa- 
cilities required because it is possible 
to pump into and out of a tank simul- 
taneously. Meters are used also to 
handle liquids which contain sand, silt, 
and water, as in well operation. 


INSTALLATION, OPERATION, 
MAINTENANCE 


Satisfactory meter performance 
starts with the selection of the proper 
unit for the job. To select a meter it is 
necessary to know (1) maximum and 
minimum rates of flow, (2) working 
pressure, and (3) physical character- 
istics of the liquid to be metered. Re- 
member that it is more economical to 
have an over-sized meter than one too 
small for the job. 

We must next inquire whether the 
installation requires accessories such 
as vapor separators, strainers, valves, 
etc. Positive-displacement meters will 
measure the air or vapor contained in 
a liquid, as well as the liquid itself. If 
the liquid to be measured contains air 
or vapor, an air or vapor separator and 
eliminator are necessary if accurate 
measurement is to be obtained. 

A metered installation should include 
a strainer, if for no other reason than 
to protect it against accidents such as 
the entry of a bolt, nut, or wrench. 

Frequently it is desirable and neces- 
sary to employ a meter in an installa- 
tion whose capacity is several times 
the maximum rating of the meter. A 
“rate of flow” control valve should be 
used to protect the meter against dam- 
age from excessive speeds. 

In planning the installation and oper- 
ating procedure, make provision for 
checking or testing the accuracy of the | 
meter periodically. A calibrated proving 
tank may be justified if exacting ac- 
curacy is required. Comparing the 
meter reading with the careful gaging 
of a stock or processing tank may be 
satisfactory if the meter is used only 
as a check instrument. 

The A.P.I. in cooperation with the 
A.S.M.E. has written a code covering 
the installation, proving, and operation 
of positive-displacement meters. The 
tentative code was A.P.I. No. 1101. A 
final revised code should be available | 
in the future. 
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New Principles. Applications, ATIIOGIi akan Developments 


Titanium Dioxide Rectifiers 


WASHINGTON, D. C.—A new type of rectifier recently 
developed by the National Bureau of Standards promises to 
be the first major improvement in metal-oxide rectifiers 
since their introduction in 1926. The new rectifier is com- 
posed of a layer of semiconducting titanium dioxide, a sheet 
of titanium metal, and a counterelectrode of some other 
conducting metal. Preliminary investigations have shown 
that the units withstand voltage in the reverse direction 
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VOLTAGE 
reasonably well and that their properties are satisfactory 
at elevated temperatures. 

The characteristic performance curve shows that the rec- 
tifier has improved characteristics at temperatures around 
150 deg. C. It is also able to withstand a voltage in the re- 
verse direction of about 20 volts per plate.The rectifier, for 
which these data were taken, had the oxide layer formed 
by being heated in steam at 600 deg. C. for 3 hours and 
20 minutes. The contact area is 0.08 square centimeter, and 
a silver plate is used as the counterelectrode. 


Large Balance 


NEW ROCHELLE, N. Y.—One of the largest balances 


ever built has just been completed by Voland and Sons, New 
Rochelle, 


New York. This huge instrument, one of a very 
few of this size and 
sensitivity in the 
world, has an over-all 
weight of 3500 pounds. 
With a total capac- 
ity of 200 kilograms 
in each pan, it main- 
tains a sensitivity of 
better than 100 milli- 
grams. A tiny piece of 
metal, 35/10,000 of an 
ounce, will move this 
gigantic mechanism 
when it is loaded to 
full capacity of 400 pounds. Although the pans are large 
enough to comfortably seat a grown man, it is impossible 
to weigh the man because the needle cannot be kept at 
zero long enough—the balance is so sensitive it records 
human evaporation while it is going on. 
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VHF Transistor 


NEW YORK, N. Y.—A significant advance in transistor 
research has been reported by the 
America. Several developmental point-contact transistors 
were made to oscillate at frequencies well up in the 100- 
to-200 megacycle band, and one reached a record high fre- 
quency of 225 Mc. The highest frequency previously achieved 
by transistors, according to published reports, has been 50 
Me. Tests have established that a transistor’s frequency re- 
sponse and stability are determined to a large degree by 
the resistivity of its germanium crystal, and by the spacing 
of the contacts. 


Instrument Maintenance Course 


Announcement is made that the Los Angeles Harbor 
Junior College, Applied Technology Division, and the South- 
ern California Meter Association are to present the Second 
Annual Instrument Maintenance Short Course at Harbor 
Junior College November 20-21-22, 1952. 


Pipeline-network Analyzer 


KANSAS CITY, MO.—A pipeline network analyzer, used 
in solution of problems involving pipeline flows and pres- 
pipeline networks, has been installed by 
Midwest Research Institute. The McIlroy Pipeline-Network 
Analyzer is one of three such devices in the United States. 
The others are located at Washington State College and 
Cornell University, where the first one was installed in 1949. 

The analyzer utilizes electrical analogies for physical fac- 
tors involved in networks carrying water, oil and natural 
gas, as well as steam-heating networks and air-conditioning 
systems. An electrical control board is used to duplicate 
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@ No matter how fast a pneumatic or 
electro-mechanical control system may func- 
tion, it cannot compare with the imstantaneous, 
all-electronic response of the Swartwout 
Autronic Control System. 





Heart of the system is the compact, plug-in 
type Autronic Controller. All-electronic oper- 
ation means it has no mechanical motion what- 
soever ... no slide wires, boosters or motors 
to initiate control action . .. no air lines from 
the measuring element or to the final element. 
Hence the Autronic Controller eliminates all 


Swartwout 


transmission lags .. . spans distance between 
primary and final elements without interval. 
Accurate, positive calibration gives the 
Autronic Controller complete interchange- 
ability . . . eliminates any need for recalibrat- 
ing, adjusting or trimming. 

Call in our engineering representative to 
explain how the Autronic Control System 
can bring new accuracy to your process or 
power instrumentation. Or write today for 
literature on the new Swartwout Autronic 
Control System. A-avio 


Ge "gine 9 
“Merwe CONTROL SYSTEM - 





SEND FOR BULLETIN A-701 - THE SWARTWOUT COMPANY ~ 18511 EUCLID AVENUE + CLEVELAN 
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Send today for ALLIED’S 
complete, up-to-date 1953 Buying Guide to 
everything in electronics for industrial applica- 
tion. Rely on ALLIED for the world’s largest stocks 
of special electron tubes, parts, test instruments, 
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MAGNEHELIC GAGE 
has the 

yltra-sensitive 


LINK” 


Not subject to surge 
or vibration damage 







EXCEPTIONALLY 
VALUABLE FOR 
MEASURING 


@ Filter Resistance 

@ Air Velocity 

@ Furnace Drafts 

@ Static Pressures 

@ Gas Pressures 

@ Checking — 
Flow meters, con- 
trol equipment, 
automatic valves, 
gas-air ratio 
controls, etc. 


The exclusive “Magnetic Link” is a Dwyer 
Development offering extreme sensitivity, low 
cost and a ruggedness that makes the Mag- 
nehelic Gage ideal for portable, as well as 
trouble-free 


stationary, use. Long Life and 

operation is assured. Ranges from 0-1” of water Request 

to 0-2 psi. Bulletin 
No. 250 


. « Dwyer Mfg. Co. 


305 S. Western Ave. 
Chicago 12, Ill. 
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an actual supply network, which can be composed of as 
many as 99 different supply lines. The operator can also 
control such factors as source, rate of flow, pressure and 
other related elements. 

Special tubes, known as fluistors, are employed and the 
amount of light reflected by these lamps indicates the sec- 
tion of pipeline which is under the heaviest load; meter 
readings register other comparative values. 


Fast-neutron Dosimeter 


DETROIT, Mich.—The problem of fast-neutron radiation 
exists around cyclotrons, linear accelerators, and nearly 
all recently constructed reactors. Fast-neutron damage is 
10 times that of gamma rays. It has, until recently, been 
difficult to measure fast-neutron doses in the presence of 


other radiation such as gammas. However, the problem is 
now solved by the “Fast Neutron Dosimeter” developed at 
Oak Ridge National Laboratory and available from Radio- 
active Products, Inc., Detroit 26, Mich. The illustration 
shows the “Raychronix E-1 Fast Neutron Dosimeter” in 
use within a cyclotron room. 


British Exhibition 
ritish Exhibit 

IMPERIAL INSTITUTE, London.—Shown is a corner of 
the British Physical Society’s recent exhibition at the Im- 
perial Institute, London. An immense variety of scientific 
equipment was on show, although a condition of exhibiting 
is that no item can be shown more than once unless further 
development has taken place in it. 
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Complete 


MERCURY 


Service 


% We manufacture for your use 
BETHLEHEM OXIFIERS and FILTERS 


‘ 7 








Kk We sell 
INSTRUMENT MERCURY 


—in the handy "squeeze" bottle 
Highest quality—reasonably priced 





% kx We buy Mercury and Sludges 


Send for full information 


BETHLEHEM APPARATUS (O., INC. 


887 Front St. Hellertown, Pa. 














A new series of highest quality, rigidly tested instruments 
enclosed in hermetically sealed containers of approved type 
to meet military and civilian requirements. These instruments 
are compact, dependable in every way and designed for 
efficient performance under specified conditions of altitude, 
acceleration, inclination, vibration, humidity, salt spray, dust, 
fungus, etc. They are.typical examples of advanced Cramer 
Time Control Engineering to meet Industry's constantly ex 
panding needs. Write for special Bulletin No. 4000A 


the R. W. CRAMER CO., 


BOX 5, CENTERBROOK, CONN. 


Inc. 





Available 





---TO MEET 
SIG. C. SPEC. 


MIL-M-10304 


















6 HLYUS Features 


@eEach meter designed and built by 
SUN to highest quality and precision 
standards. 


Extra Installation Advantages 


Extra “Ruggedized” Features 


C1) Meter movement completely shock- 
mounted and housed in rubber-lined 


case. 

OsSlight convexity of observation win- 
© Meter movement supported by die- gow reduces chance of accidental 
cast frame for greater strength and breakage during installation or ship- 
increased accuracy. ment. 


OTerminals side-tapped and provided 
with tinned binding screws to facilitate 
wiring with or without wire lugs or by 
pressure, soldering or both. 


& Observation window rubber grom- 
meted and sealed to rubber lining of 
case—providing hermetical seal of 
high dielectric materials. 

(8) Breakage or damage in wiring is 
reduced through non-rigid mounting 
of terminals and use of flexible interior 
conductors. 


(4) Non-rigid mounting of observation 
window with rubber grommet in- 
creases resistance to shock. 


Building rugged electric meters is not new to SUN For over 
20 years, the automotive industry has depended on SUN as one of 
the largest '‘D’ Arsonval-type’’ meter manufacturers—to produce 
rugged, tough meters that will stand up under the abuse and 
rough handling of portable field instruments used in automotive 
repair work. SUN ‘‘Ruggedized”’ Meters not only meet Specifica- 
tion MIL-M-10304 (Sig.C.)—but also embody many p/us features 
that make installation easier, faster and help prevent assembly or 
shipping damage. Complete data bulletin on SUN ‘‘Ruggedized” 
Meters available on request. 

SUN “'Rugeedized’’ Meters are available as D-C Volt Meters, 

Ammeters, Milli-ammeters and Micro-ammeters and also 

may be ordered as rectifier type A-C instruments. 


SUN ELECTRIC 


CORPORATION ti 


6385 Avondale Avenue, Chicago 31, Illinois 
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These Are Famous Super Davohms.. 


“be 3 





.. Precision Wire 
Wound Resistors by 


DAVEN 


@ Accuracies to .05% @ All temperature coefficients 
e All types of mountings @ Manufactured to famous 
DAVEN standards of precision @ Excellent deliveries 


Write for Catalog Data 


we DA VEN <- 175 Central Ave. 


Newark 4, N. J. 





> Electronic 

Specialists for 
More Than a 
Generation 
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DIAL STENCIL 





ENGRAVES, ROUTS 
PROFILES and MODELS 


A real money 
saver for industry. 
Proven by the experience of tool and die, 
electronic machine, radio, electrical 

and instrument manufacturers. 

The Green Engraver zips out pre- 
cision work on metal, plastics, wood, 
glass, hard rubber etc. . . . engraves 
panels, name plates, scales, dials, molds, 
lenses, instruments, instruction plates, 
directional signs . . . by simple tracing. 
Routing, profiling and three dimensional 
Elec- 


DIRECTIONAL SIGN 


BARREL DIAL 











Specify the Green Engraver 

for the bes? in 

low cost performance. 
Special attachments and 


versatility. A A : 
ing service availabl 


modeling indicate its 


tric etching attachment available. 





9 
for production work. 


FREE — Fact-packed folder yours upon request. 








383 Putnam Avenue Cambridge 39, Mass. 
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Pipeline Corrosion 


KAST BAY, Calif.—Locating corrosion in water pipe- 


lines of the East Bay Municipal Utility District in Cali- 
fornia has been simplified through the use of a General 





Engineers of the District 
recently used the instrument to make electrolysis surveys 
of a 94-mile stretch of water pipe. They set the recorder 
in their automobiles as they made the tests. 


| = 
Electric photoelectric recorder. 


Diffraction School 


The fall of the semi-annual X-ray Diffraction | 
School will be held at the plant of North American Philips 
Company, Inc., 750 South Fulton Avenue, Mount Vernon, 
N. Y. during the week beginning Monday, October 6 and 
extending through Friday, October 10. Registration for the 
school will be limited. 


session 


Radiographic Inspection 


Schutte and Koerting Co., of Cornwells Heights, Bucks 
County, Penna., uses radiographic inspection of steel equip- 
ment for high-pressure high-temperature applications. The § 
equipment employed to photograph castings includes a 250,- 
000-volt X-ray machine and a capsule of Cobalt 60, a metal 
made radioactive by exposure to the atomic pile at Oak 
Ridge, Tennessee. Both the X-ray machine and the Cobalt 
60 produce the required short-wave rays. X-ray-machine 
rays are used to penetrate castings up to three inches, 
while Cobalt-60 rays, which have power equivalent to slight- 
ly over one-million volts, are used to penetrate castings up 

| to seven inches. 
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* V-5 Stiffness Gauge * Scratch and Toughness Testers for Plastics 











FOR NEW BUSINESS 
FROM OVERSEAS- 





© Be 100% right in 


Fall your wear and 

& abrasion tests with 

the Taber Abraser. This 

instrument simulates ac- 

tual wear conditions on 

» metals, plastics, paints, rub- 

ber, textiles 

during test and gives you an ac- 
curate numerical index for your re- 
port. Recognized as the standard 
abrasion test and used by leading pro- 
duct research laboratories the world over. 


linoleum and 


Send for FREE FOLDER 


INSTRUMENT CORPORATION 
111ST Goundry St., N. Tonawanda, N. Y. 


ALSO WRITE FOR FREE LITERATURE ON 











* PHILADELPHIA “4/4 


THERMOMETERS 
AND THERMAL 
CONTROLS 


Since 1905 


aX 


SS 





Our Leadership for nearly a Steady, accurate and de- 
half century is your assur- pendable performance is | 
ance of complete satisfac- gvoranteed. | 
‘ . : Feel free to consult with our 
tion when you specify a specialized staff on any 


“Philadelphia” instrument. — problem in our. field. 


SEND FOR CATALOG 110A 


PHILADELPHIA THERMOMETER CO. 


4400 N. Sixth St. ° Philadelphia 40, Pa. 





| 
| 








wise manufacturers and _ exporters 
everywhere use an international jour- 
nal—for none other has the pulling 
power of a publication which pene- 
trates into all world markets. 





MACHINERY LLOYD is such a journal. Two 
editions are published every fortnight—the 
OVERSEAS EDITION which is mailed to the 
British Dominions and Colonies, North, Central 
and South America and the Middle and Far East; 
and the EUROPEAN EDITION, which is read by 
buyers in Great Britain, every country through- 
out the Continent of Europe, and the French 
and Belgian overseas possessions. The fort- 
nightly circulation of each edition is 12,000 
copies, and the two cover more than 120,000 
different addresses in classified rotation. 


MACHINERY LLOYD 


To readers of this advertisement whose interests 
lie in import rather than export, we extend a 
cordial invitation to subscribe to the OVERSEAS 
EDITION. Every issue is packed with up-to-date 
technical information on new machines and 
processes and contains a digest of industrial 
news from our own correspondents in Overseas 
markets. The subscription fee is $7.00 for 26 
issues @ year. 


Introductions to British suppliers of 
all types of engineering equipment. 
Answers to technical problems. 
Disposal or acquisition of rights to 
manufacture and sell under license. 
Assistance in securing agencies from 
reputable British manufacturers. 


FREE 
SERVICES 


PUBLISHED IN ENGLAND 


BUT 
READ EVERYWHERE 














Member : 
of the Ask for advertisement 
Bl rate cards and free 
of specimen copies— 
CIRCULATIONS 














MACHINERY LLOYD 


6 Cavendish Place, Regent Street, 
LONDON, W.1—ENGLAND 
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Manufacturers: 


New 


Literature 





In this department we report new literature, pertaining to instrumentation, re- 
ceived from the manufacturers. We urge readers to request ONLY those bulletins 
which will be of value to them. Use the Postage-free Order Card on Page 1315. 


Requests for literature FROM ABROAD should be made on company letterhead and 


ma led DIRECTLY to the manufacturers. 





Industrial Process Control 


U-860 Alechol-vapor Analysis. 2-page 
illustrated Instrumentation Date Sheet 
10.16-17 describes system for indicating 
alechol losses in slops by use of 
“Atkins Analyzer” and “Electronik” 
indicator. Includes principle, operation, 
and table of dollars loss per season, 
caused by alcohol vapors.—Minneapolis- 
Honeywell Regulator Co. Brown Instru- 
ments Div., Phila. 44, Penna. 


U-861 Industrial Process Control. 40- 
page Second Quarter 1952 issue of 
“Instrumentation” includes technologi- 
cal articles on program control, time- 
proportioning control, and graphic 
panels; also descriptions of ways in 
which various companies apply instru- 
mentation to important process vari- 
ables.—Industrial Div., Sta. 213, Minne- 
apolis-Honeywell Regulator Co., Phila. 
44, Penna. 


U-862 Meat-products Temperature 
Control. Folder with loose-leaf contents 
describes “Cook Meater” automatic 
temperature controller for smoking 


meats, curing wieners, etc.—Swieco, 
Inc., 1513 E. Lancaster, Fort Worth 3, 
Texas. 


U-863 Smoke Sampler and Recorder. 
6-page mimeographed extracts from 
Proceedings of Air Pollution & Smoke 
Prevention Association describe’ the 
American Iron & Steel Institute’s 
“Automatic Smoke Filter’ developed 
at Mellon Institute, which aspirates 
sample through filter-paper fed from 
a spool and shifted automatically two 
to five times per hour.—Research Ap- 
pliance Co., Box 413 West View Road, 
Pittsburgh 9, Penna. 


J-864 Turbidity Recorder. 2-page 
Bulletin 604 describes “TR-6” photo- 
electric turbidity recorder for continu- 
ous monitoring in process-control work; 
also illustrates various sampling 
chambers.—FEss Intrument Co., Bergen- 
field, N. J. 


U-865 Moisture Measurement. 4-page 
reprint of Jnsetraments article “Moisture 
Measurement” covers ranges, accuracy, 
speeds, simplicity, and price of various 
instrumental methods of moisture 
measurement. — American Instrument 
Co., Inc., 8010 Georgia Ave., Silver 
Spring, Md. 


Pressure 
U-866 Small-volume High-pressure 
Regulators. 16-page illustrated Bulletin 


125-C describes maker’s line of self- 
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contained regulators for small-volume 
flow at high pressures. Includes design 
and operation features for air, gas and 
liquid regulators.—Grove Regulator 
Co., 65th and Hollis St., Emeryville, 
Calif. 


U-867 Manometers. 4-page illustrated 
bulletin describes maker’s “Red Line 
Manometers.” Illustrated are well-type 
manometers, absolute-pressure mano- 
meters, indicating flow meters, orifice 
flanges, and plates.—Trimount Instru- 
ment Co., 3119 West Lake St., Chicago 
12, Ill. 


Flow 


U-868 Pump and Level Control. 20- 
page illustrated Bulletin 1534-K is 1952 
Condensed Catalog for maker’s large 
line of air volume, float, flow, pressure, 
and vacuum controllers. Includes fea- 
tures and specifications.—Penn Electric 
Switch Co., Goshen, Ind. 


U-869 Electronic Flow Meter, 4-page 
Bulletin 1050 illustrates and describes 
maker’s fiow meter and tachometer 
unit comprising rotor, magnet, pickup 
coil, electronic integrator, and totalizer. 
Includes principles, specifications, and 
applications.—Potter Aeronautical Co., 
87 Academy St., Newark 2, N. J. 


Liquid & Material Level ’ 


U-870 Level Control. 8-page illus- 
trated Bulletin 1650 describes new bub- 
bler-type liquid-level controller which 
uses compressed-air or gas bubbles to 
control pumps, valves, etc. Includes 
principles, features, operation, and ap- 
plications. — Automatic Control Co., 
1005 University Ave., St. Paul 4, Minn. 


Indicator. 4-page 
brochure shows principles 
and features of maker’s “Bin-Vue” 
materials-level indicator for use with 
any dry bulk material—powdered, gran- 
ular, or lumpy. Includes dimensions 
and suggested wiring schematic.—Con- 
vair, 4106 Library Rd., Pittsburgh, 
Penna. 


U-871 Bin-level 


illustrated 


U-872 Liquid-level Gages, Valves. 4- 
page brochure “Unit 180” illustrates 
and describes maker’s line of liquid- 
level gages, gage valves, and other 
specialties. Includes features of reflex 
gages, transparent gages, remote-read- 
ing, jacketed gages, etc.—Jerguson 
Gage & Valve Co., 80 Fellsway, Somer- 
ville 45, Mass. 


Automatic Controllers 


U-873 Contact-making Automatic 
Controllers. 4-page Bulletin G-1 de- 
scribes “Sim-ply-trol” line of indicating 
electrical instruments with adjustable 
high-limit, low-limit (or both) contacts 
and with secondary relays, whereby 
thermocouples or other primary ele- 
ments command corrective-action de- 
vices.—- Assembly Products, Ine., 
Chagrin Falls 1, Ohio. 


U-874 Contact-type Controllers. 22- 
page illustrated booklet describes “Sim- 
Ply-Trol” contact-type instrument re- 
lays. Includes description, circuit dia- 
grams, and information on mounting, 
cleaning, and_ servicing. — Assembly 
Products, Inc., Chagrin Falls, Ohio. 


U-875 Pilots and Controllers. 20-page 
revised edition of Pilots and Controllers 
Section 110 of BS & B Climax control 
Equipment Catalog shows line of 
time-cycle controllers, pressure con- 
trollers and pilots, manual-remote con- 


trollers, vacuum pilots, and_ safety 
shut-off pilots. Includes construction, 
principles, applications, and_ specifi- 


cations.—Black, Sivalls, & Bryson, Inc., 

7500 E. 12th St., Kansas City 3, Mo. 
U-876 Hydraulic Positioning System. 

12-page Bulletin 157 illustrates and de- 


scribes new “Hydrotorque” remote- 
control hydraulic-positioning system 
using the ‘‘Hydroseal’’ piston-dia- 


phragm power unit. Includes principles, 
features, specifications, and applications 
as control element for valves, aircraft 
rudders, etc.—The Farris Hydrotorque 
Corp., 610 Commercial Ave., Palisades 
Park, N. J. 


U-877 Float-actuated Automatic Con- 
trollers. 4-page Bulletin 3100 describes 


INSTRUMENT & CONTROL 


CONSULTANTS 


Engineering Services, Test- 


ing Laboratories and other 
Professional Services 








ENGINEERING DIVISION 
M. S. JACOBS & ASSOCIATES, INC. 


APPLICATION & ENGINEERING OF 
INDUSTRIAL PROCESS CONTROLS 
SPECIALIZING IN THE STEEL & 
CHEMICAL INDUSTRIES. 


810 NOBLESTOWN ROAD e CARNEGIE, PA. 
TELEPHONE (Pittsburgh, Pa.) Walnut 1-6140 











FLUID CONTROLS CO., INC. 


Control Engineers 


Procurement, Application, Design and Installa- 
tion Supervision of control systems in Refin- 


ing, Chemical, Aircraft, Paper, Power and 

associated industries. 

NEW YORK PHILADELPHIA’ BALTIMORE 
(28) 
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announcing: 
Industrial Instruments 


elf-ba la ncing RI-C INDICATOR-CONTROLLER 





A completely new instrument 
designed to meet the needs 

of solution measurement and 
control in industry. Clean, 

simple design results in outstanding 
dependability and ruggedness. 


Easy-to-read scale is calibrated 

in micromhos/cm, or any other 
specified units, for the 
measurement of the solution. 
Instrument is completely 
self-balancing — requiring no manual 
adjustment. Control of equipment 

is achieved through a motor-driven 
cam system actuating electrical 
switches or air transmitters. 





FEATURES 


CAST ALUMINUM CASE 
Allows purging of corrosive fumes 
through maintenance of internal 
air pressure. Extremely compact. 











BUILT-IN CHECK 

Eliminates need for test cell. 
Built-in resistance switch allows 
instantaneous check 

on specific conductance. 


ELECTRICAL LIMIT SWITCHES 
OR AIR 3-15 LB. TRANSMITTER 
Cam system operates up to four 
electrical switches, or air 
transmitter, or combinations of both. 





PLUG-IN NETWORKS 
Interchangeable plug-in units 
provide easy change of ranges 
and manual or automatic 
temperature compensation. 
for complete information, write: 





Industrial Instruments INC., 89 COMMERCE ROAD, CEDAR GROVE, N. J. Instruments 
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Remember 


STEINEN 


Mass Produces 


SCREW MACH 
IN 
PRODUCTs : 








¢ To Your Order 
© To Close Tolerances 
¢ To Cut Costs 


STEINEN offers 


1-High Speed, Automatic 
Screw Machines... 
Multiple & Single Spindle 


2-High Speed Power 
Presses * Forming Presses; 
Welding, Brazing 
and Assembly Equipment 


3-Complete Secondary 
Operation Facilities 


4-Skill & ““Know-How” of 
Trained Personnel 


During the last war Steinen produced, and 
today Steinen is producing in larger volume 
than ever before—parts, sub- and complete 
assemblies for many of the leading manu- 
facturers of aircraft, automotive, electronic, 
electrical, household appliances, instru- 
ments, machinery and metal products, oil 
burner nozzles and components, toys and 
novelties. You, too, can depend on their 
judgment as to Steinen quality, production 
economy and service. 

We invite your inquiries, whether for a 
hundred, a thousand or a million units. 


Quality Products 


Balla! 
—_ 


Ty 


wa SHEIMEN inc. co. 


45 Bruen Street * Newark 5, New Jersey 
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| “IDA” 


MANUFACTURERS’ NEW LITERATURE 





“Autocon Floatrols” for automatic con- 
trol of pumps, valves, alarms, remote 
transmitters and other electrically- 
operated devices.—Automatic Control 
Co., St. Paul 4, Minn. 


Computers 


U-878 Electrical Computer. 4-page 
3ulletin CEC-1802A describes maker’s 
“Model 30-103 Electrical Computer,” 
designed for rapid solution of as many 
as 12 simultaneous linear equations. 
Includes accuracy and time of solution 
for rapid reduction of mass-spectro- 
meter and infrared-spectrophotometer 
data.—Consolidated Engineering Corp., 
300 N. Sierra Madre Villa, Pasadena 8, 
Calif. 


U-879 Analog Computer. 12-page 
booklet opens with general introduction; 
describes Computer Corp. of America’s 
(integro-differential analyzer) 
which is capable of desk-top mounting 
and whose operation requires only 
slightly greater skill than a slide rule. 
A section explains “General Theory”; 
another gives “Typical Examples.” 
surlingame Associates, 103 Lafayette 
St., New York 13, N. Y. 


Spectrometry 


U-880 Infrared Spectrometry. 8-page 
Vol. 3, No. 4 issue of “The Perkin- 
Elmer Instrument News” contains three 
articles on infrared: control of oils 
and phenols in effluent waters, assaying 


drugs, and “go-no go” inspection of 
ehemicals.—The Perkin-Elmer’ Corp., 
fare . 

| Norwalk, Conn. 


U-881 X-ray Spectrometry. 4-page 
folder titled “X-ray Techniques Can 


Halp You Solve Your Materials Prob- 
lems” contains article reprint on X-ray 
spectrometry with automatic chart re- 
cording as an important tool for mate- 
rials problems. Includes principles and 
operation.—Research & Control Instru- 
ments Div., North American Philips Co., 
750 S. Fulton Ave., Mt. Vernon, N. Y 


U-882 Infrared Spectrophotometer. 
36-page booklet describes construction 
and performance of “Model 21” double- 
beam recording infrared spectrophoto- 
meter; includes background sections on 
infrared spectroscopy and optical null 
principle.— The Perkin-Elmer Corp., 
Norwalk, Conn. 


Weighing 


U-883 Predetermined-weight Preci- 
sion Scale. Form 3272 describes a 2000- 
mg. capacity “Shadowgraph”’ sensitive 
to 1 mg. and said to be three to four 
times as fast as an ordinary balance; 
designed for industrial and arsenal 
uses; commodity container is a 1-inch 
aluminum pan with pouring spout and 
handle.—The Exact Weight Scale Co., 
Columbus 8, Ohio. 


U-884 Truck Axle-load Scales. 8- 
page Form 682 describes ball-bearing 
heavy-duty axle-load scales available 
in various types, including full-capac- 
ity beam, type recording beam, balance 
indicator, tape-drive cabinet dial, 
“Weightograph” projection, etc.—The 
Howe Scale Co., Rutland, Vermont. 


U-885 Analytical Balance. 4-page 
brochure illustrates and describes “Sar- 
torius Selecta” analytical balance with 
capacity of 200 grams and sensitivity of 
1/20 mg. Includes features and speci- 
fications.—General Scientific Equipment 


Co., 3011 Dixwell Ave., Hamden 14, 
Conn. 
Optical 
U-886 Toolmaker’s Microscope. 8- 


page Bulletin 147-50 presents detailed 
optical and mechanical description of 
new model of toolmaker’s microscope; 
also of numerous accessories. Last page 
tabulates specifications in full details. 
—The Gaertner Scientific Corp., 1201 
Wrightwood Ave., Chicago 14, Il. 


U-887 Jeweler’s Lathe Microscope. 
Data Unit 209 describes an instrument- 
maker’s wide-field microscope attach- 
able to any standard jeweler’s lathe; 
available in 20X or 40X magnifications, 
with or without reticle.—Pacific Trans- 
ducer Co., 11921 Pico Blvd., Los Angeles 
64, Calif. 


U-888 Optical Level. 4-page Catalog 
30 describes optically precise level for 
measuring flatness, straightness and 
parallelism for checking and leveling 
machine beds, surface and lapping 
plates, rolls, jigs, fixtures, ete-—F. T 
Griswold Mfg. Co., W. Lancaster Ave., 
Wayne, Pa. 


Inspection & Testing 


U-889 Portable Hardness Tester. 4- 
page illustrated brochure describes 
portable “A-H Comparator Tester” for 
testing hardness of metals and various 
properties of other materials—A-H 
Co., 220 E. Grand River Ave., Brighton, 
Mich. 


U-890 Insulation ‘Testers. 2-page | 
illustrated brochure covers maker’s 
“Megger” line of insulation-resistance 
testers—James G. Biddle Co., 1316 
Arch St., Phila. 7, Penna. 


U-891 Sonic-principle Tester. 2-page 


bulletin describes a new type of instru- 7 


ment for non-destructive physical test- 


ing, employing sonic-resonance principle | 
with a stylus-like exciter, a non-contact | 


microphone, and an oscilloscope for 
displaying resonance pattern.—Saturn 
Electronics Co., 
Niagara Falls, N. Y. 


U-892 Automatized Thermal Studies. 
4-page Bulletin 2205 describes new 
“Meltometer” for automatic determi- 
nation of melting-, softening-, dehydra- 
tion-, and_ solidification-point, ete.— 
American Instrument Co., Inc., Silver 
Spring, Md. 


U-893 Rotary Accelerator. 4-page 
bulletin describes a 16-inch-table rotary 
accelerator for calibrating or 
instruments and components under con- 
trolled centrifugal accelerations from 
0.1 to 100 G.—Statham Development 
Corp., 12411 W. Olympic Blvd., Los 
Angeles 64, Calif. 

U-894 Granite Surface Plates. 2- 
page illustrated Data Sheet Sec. F5 
gives features, specifications, and ad- 


8237 Witkop Ave.,) 


testing fF 





REVER: 
C 
di 
30 
m 
ne 
UNIVER 
Li 


m 


@ In 


Write fo 














alog 
1 for 

and 
eling 
ping 
Ms De 


Ave., 


page 
ker’s 
ance 
1316 


page 
stru- 
test- 
ciple 
itact 

for 
turn 


Ave.,@ 


dies. 
new 
rmi- 


rdra- § 


te.— 


ilver | 


page | 


tary 
ting 
con- 
from 
nent 

Los 


a pressure 
controller 


that’s tough... 
versatile... 


dependable 


Complete with every 
feature you need 


SET POINT 
Differential screw permits ac- 
curate adjustment of set point; 
no gears or other cumbersome 
devices. 
' OVERLOAD PROTECTION 
Unique over-pressure _ safe- 
guard prevents damage to con- 
trol mechanism. 


REVERSAL OF ACTION 


Control can be changed from 
direct acting to reverse in just 
30 seconds, by a single adjust- 
ment. No pressure connections 
need be broken. 


UNIVERSAL MOUNTING 
Light, compact case can be 
mounted wherever conveni- 
ent: on valve yoke, wall, panel 
front, or flush in panel. 


PROPORTIONAL BAND 


Readily adjustable from 1 to 
100°, on a clearly graduated 
scale. 


_ UNIT CONSTRUCTION 





4 


<a TO ala be si, 


Traits eau: Fe 


; Simplified design speeds clean- 
ing, repair or replacement of 
sub-assemblies. 


MERGE E Soe 











© Inportant Reference Data 


Write for New Bulletin 16-1, ‘Honeywell Pressure Pilot.” 














the new 


HONEYWELL PRESSURE PILOT 





A PRESSURE controller of unusual ruggedness and versatility, 
the Honeywell Pressure Pilot is an ideal means of regulating 
hydraulic systems, pipe lines, pump outlets and other applica- 
tions where more expensive indicating and recording instruments 
are not warranted. 

It utilizes a Bourdon tube sensing element, flapper-and-nozzle 
control assembly, and a pneumatic booster relay . . . all com- 
bined in a sturdy, low-cost unit capable of remarkably accurate 
control. 

See the Pressure Pilot at first hand, right in your own plant. 
Our local engineering representative will be glad to demonstrate 
it; just call him today .. . he is as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., [ndustrial Division, 
1908 Windrim Ave., Philadelphia 44, Pa. 


Honeywell 


Tout oe Covtiol 


Ve EVE 
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MICO 


Precision Apparatus 


TOROID COIL 











| WINDERS 


Flexible machines for your 
laboratory prototype develop- 
ment work. 








Production machines built 
for volume manufacturing of 
specific coils. 


MICO INSTRUMENT (CO. 


86A Trowbridge St., Cambridge, Mass. 

















Measurements Corporation 
MODEL 112 


U. H. F. OSCILLATOR 


Frequency Range 
300 Mc. to 1000 Mc. 


signal source for the 
measurement of: standing waves on 
transmission lines; antenna patterns; 
filters; attenuators. Also for alignment 
and tracking of UHF receivers. 
FREQUENCY CALIBRATION 
ACCURACY: 70.5%. 

OUTPUT VOLTAGE: Maximum varies 
between 0.3 volt and 2 volts. Adjus- 
table over 40 db range. 

OUTPUT SYSTEM: 50 ohms. 

POWER SUPPLY: 117 
cycles; 60 watts. 


MEASUREMENTS 
ele} tte) 7 Ware), | 


Bele}, Baek, | AY NEW JERSEY 
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vantages of granite surface plates for 
precision gaging.—The DoAll Co., Des 
Plaines, III. 


U-895 Earth-resistance Tester. 2- 
page Bulletin 159 illustrates and de- 
scribes new “Model JP Ground-Ohmer” 
for soil-resistance measurements. In- 
cludes principles, features, and typical 
applications.—Herman H. Sticht Co., 
Inc., 27 Park Pl., New York, N. Y. 


U-896 Dial Gages. 40-page illustrated 
Catalog D covers maker’s line of gages, 
including bore gages, dial snap gages, 
dial groove and groove location gages, 
and dial pitch diameter gages. Includes 
principles, features, and operation.— 
Nilsson Gage Co., Inc., Poughkeepsie, 
Ni. 2. 


U-897 Tin-coating Gage. 8-page 
booklet titled “X-ray Tin Coating 
Gage” is reprint explaining operating 
principles and application details cover- 
ing X-ray instrument used for measur- 
ing thickness of coatings on steel plate. 
—Research & Control Instruments Div., 
North American Philips Co., Inc., 750 
So. Fulton Ave., Mt. Vernon, N. Y. 


U-898 Textiles, Paper Testers. 20- 
page Bulletin 1400 illustrates and de- 
scribes maker’s line of test instruments 
for papers, textiles, thin metals, and 
plastics. Includes features and specifi- 
cations of instruments for testing stiff- 
ness, smoothness, porosity, permeabil- 
ity, sizing, and absorptiveness.—W. & 
L. E. Gurley, Troy, N. Y 


Electrical & Electronic 
Instruments 


U-899 Recording Potentiometer. 6- 
page folder Circular P-3-A announces 
new recording potentiometer. Includes 
features, construction, maintenance 
factors and advantages.—Weston Elec- 
trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J. 

U-900 Electrical Indicating Instru- 
ments. 20-page June issue of “The 
Frontier” contains 6-page article on 
characteristics of electrical movements; 
other articles are on magnetic recording 
and air pollution—Armour Research 
Foundation, Illinois Institute of Tech- 
nology, Technology Center, Chicago 16, 
I] 


U-901 Oscilloscope. 2-page Form 670 
illustrates and describes new 5-inch 
“Model 670” oscilloscope with d-c. 
amplifiers. Includes features and speci- 
fications.—The Hickok Electrical In- 
strument Co., 10514 Dupont Ave., 
Cleveland 8, Ohio. 


U-902 Phase Meter. 1-page bulletin 
gives specifications of new “Type 404 
Advancetron” phase meter said to be 
the first commerically available instru- 
ment giving direct reading in degrees 
between two alternating voltages of 
any waveform, symmetrical or unsym- 
metrical, from 100 ke. down to zero.— 
Advance Electronics Co., P. O. Box 394, 
Passaic, N. J. 


U-903 Unlimited-memory Oscillo- 
scope. 4-page Bulletin 11-9020 describes 
new ‘‘Model MS-10A”’ of maker’s 


| Scientific 

_ and Industrial 
| Glass Blowing 
| and 
Laboratory 
Technique 








BY 
WILLIAM E. BARR 
AND 
VICTOR J. ANHORN 


Gulf Research and 
Development Co. 


‘The Best Book of its kind— 
not only on Glass Blowing but 
on hundreds of techniques” 








This book appeared in serial form 


to November 1947 (both inclusive) 
and was hailed in many laboratories 
and plants as “the last word on a hun- 
dred and one useful subjects.” } 


Skilled Technician Barr and Scien- 
tist Dr. Anhorn have jointly written 
the MOST INFORMATIVE book on 


glass blowing ever prepared. 


Not only is construction explained} 
in detail, but the operating principles 
of all pieces of apparatus are also ex- 





| plained. | 
6 

380 PAGES 

212 FIGURES, most consisting of} 


several diagrams. Total over 300. 


24 TABLES 
EXPERTLY-COMPILED INDEX 


$6.00 postpaid 
Remittance must accompany order 
* 
Instruments Publishing Co.| 


| 921 Ridge Avenue, 
| Pittsburgh 12, Pa. 


f 
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but recording is essential.—Millivac Instru- 


ere ay | which records percent-transmittance 
U-904 Low-f , Oscillator. 4- 1 
page ipallictin dnectinan “Meio Er wes automatically 


amplifier bridge-stabilized source of i 2 
from 220 to 2700 millimicrons 


Phan totae ters eden | Ay P New Beckman Spectrophotometer 


power covering frequency range from 
0.01 to 100 cps. in eight overlapping 
ranges.—Southwestern Industrial Elec- 
tronics Co., 2831 Post Oak Road, Hous- 
1| ton 19, Texas. 






utilizing the Beckman Model DU 


Quartz Monochromator 
page July 1952 issue of “-hp- Journal” 
features an article “A Novel Impedance- 
measuring System Using Standard -hp- 
Instruments” which explains how to 
measure extremely wide ranges of L 
and C as well as moderate ranges of R 
and Z.—The Hewlett-Packard Co., 395 
Page Mill Road, Palo Alto, Calif. 


a U-905 Impedance Measurement. 4- 





U-906 Recording Cameras for Oscil- 
loscopes. 2-page announcement illus- 
trates and describes four new cameras: 
“Type 295” for single-transient record- 
ing, “Type 296” for single-frame _ re- 
cording, “Type 297” for finished print 
(Polaroid-Land) recording, and “Type 
321” for simplified moving-film record- 
ing.—Instrument Div., Allen B. Du 
Mont Laboratories, Inc., 1000 Main 
Ave., Clifton, N. J. 





U-907 Linear-motion Potentiometer- 
rheostats. 8-page catalog describes and 
gives detailed dimensions and charac- 
teristics of voltage-dividing resistors 
which provide precise electrical indi- 
form cations of mechanical displacements. 

) Units are serially numbered and an in- 
1945 i dividual calibration record is furnished U 





sing the well-known Beckman Model 
DU Monochromator as a nucleus, a 


sive) | With each. Any desired travel from a 
fraction of an inch to over six inches.— 


orléS” Bourns Laboratories, 6135 Magnolia cs gt ay ee Ss new Spectrophotometer is now available with 
hun-| Ave., Riverside, Calif. greatly increased range and utility that open en- 
» Extended Range—220 to tirely new fields to spectrophotometric analyses. 
U-908 Carrier Amplifier. 4-page 2700 miltionicrons. Percent-transmittance can now be re- 
Bulletin CEC-1522A illustrates and des- > Percent-transmittance is re- corded automatically as a continuous spectro- 
clen- cribes maker’s “Type-118 Carrier Amp- corded either relative to gram from 220 to 2700 millimicrons—spectro- 
‘itten lifer,” a high-quality 4-channel system air or relative to a refer- grams covering the entire ultraviolet to. near- 
td use with many available pickups. ence sample. infrared are possible. 
k on¥ includes features and typical applica- > Records percent - transmit- Most important, the analysis of water in 
iN0 N, Sierra Madre Tia Pasta tig pee — crcl organic liquids can be easily determined. Liquids 
) ‘alif. : : ’ eens 3, ne ree eee ; containing hydrogen show an error less than 
Lined > Speeds up the determina- 0.05% ...if no hydrogen is present, error is less 
. y anc . tion of spectral data—a than 5 ppm. 
‘iples _U-909 Admittance Meter. 4-page recorded speciragram can I ; organic compounds, determina- 
Form 777-B illustrates and describes be obtained within 25 min- n many organic comp M 
0 €X-| “Type 1602-A Admittance Meter” for utes. tion can be made of the exact type (C-H, N-H, 
t 


O-H) and the amount of bond, without further 
knowledge of the composition. In mixed liquids 


impedance measurements from 50 to 
1500 Me. Includes features, specifica- 


. 


Resolution in ultraviolet and 
infrared regions is improved 


tions, and typical setups for measuring approximately tentimes. the amount of bond of each of the three types 

impedance, admittance, VSWR, reflec- Resolution in the little-cov- may be calculated by the intensities of the differ- 

tion coefficient, ete. —General Radio Co., ered near-infrared region ent peaks. Alcohols and acids can be subjected 

g of| 7 (5 Massachusetts Ave., Cambridge 39, nay ggg to near-infrared analysis. Moreover, it is theor- 

0. conventional infrared spec- sone possible to distinguish isotopes, nitrogen 
is- é oxygen. 

, U-910 Multi-waveform Generator. ee ae = wai hic a es 

EX § ior Oe Geameasion” Gan peat spectral region is approxi- many precise quantitative analyses and structural 

aw ; 1 i <4} eran See See at eo leterminations which heretofore have been im- 
sawtooth, square-wave, variable-width fisuride: determinati 

pulses, differentiated pulses, integrated practical. 


pulses, width- and time-modulated 

der pulses, and gated-pulse waveforms. In- 

) cludes specifications.—Television Equip- 

ment Corp., 238 William St., New York 
Y. 


B38, N. 


(0.! TUES =6BECKMAN INSTRUMENTS, INC. 

0.) U-911 A-c. Volt-ammeter. 2- page il- control modern incustries SOUTH PASADENA, CALIFORNIA 

patcated bulletin describes new he pe Factory Service Branches: New York—Chicago—Los Angeles 
C-1” clamp-type hand-size a-c. volt- | 

; ammeter. Includes features, specifica- | Beckman Instruments include: pH Meters and Electrodes — Spectrophotometers — Radioactivity Meters — Special Instruments 


For more complete information write for Data File 42- 47. 





Special Products Division 
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HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 42 years. 


In general use 
for specification 
purposes. Sim- 
ple, sturdy. 
Comparatively 
inexpensive. 


Illustrated 


bulletins 





free 


The Shore Instrument 
& Mfg. Co., Inc. 


90-35 Van Wyck Expressway 
Jamaica 2, N. Y. 











Model 2D-4 


ENGRAVING 
MACHINE 


PREIS 


“A medium sized machine that 
does the work of a larger one" 





Engraves 
1 to 1 
ratio to 





infinity 


SIX 
SPINDLE 
SPEEDS 


No engraving shop is complete with- 
out a PANTO ENGRAVER. Several 
models available. 


REANTZd 


Write for NEW 
color folder. 











H. P. PREIS 
ENGRAVING MACHINE CO. 
661 State H'Way 29, Hillside, N. J. 
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NEW LITERATURE 





tions, and applications.—Columbia Elec- 
tric Mfg. Co., 4519 Hamilton Ave., N.E., 
Cleveland 14, Ohio. 


U-912 Line Regulators. Illustrated 
brochure contains electrical specifica- 
tions of maker’s line of “Isotronic” a-c. 
line regulatcrs.—Sorensen & Co., Inc., 
375 Fairfield Ave., Stamford, Conn. 


U-913 Ground-resistance Measure- 
ment. 4-page Vol. 8 No. 2 issue of 
“Biddle Instrument News” features ar- 
ticle on “Treasure Hunting with a Meg- 
ger Ground Tester.” Also articles on 
‘Frahm” resonant-reed frequency-sensi- 
tive relay and transformer turns-ratio 
test set—James G. Biddle Co., 1316 
Arch St., Phila. 7, Penna. 


U-914 Frequency Meter. 2-page Bul- 
letin 55221 illustrates and describes new 
“MFM” micrometer frequency meter 
for frequencies from 100 ke. to 175 Me. 
Includes features, principle and speci- 
fications.—Lampkin Laboratories, Inc., 
Bradenton, Fla. 


U-915 Laboratory Standards. 8-page 
Vol. 19 No. 4 issue of “Electrical Mea- 
surements” features detailed descrip- 
tions of (1) new d-c. standard volt- 
amp-milliammeter with built-in  self- 
checking potentiometer circuit and (2) 
new thermocouple-type a-c. and d-c. 
volt-amp-milliammeter with self-check- 
ing feature.—Sensitive Research In- 
strument Corp., 9-11 Elm Ave., Mt. 
Vernon, N. Y. 


U-916 Decade Inductor Units. Bulle- 
tin D-2 describes and tabulates charac- 
ieristies of “700 Series,” comprising 
four new ten-step units with ranges 
from 100.001 henry to 10x 1 henry.— 
Hycor Co., Ine., 11423 Vanowen St., 
North Hollywood, Calif. 





Magnetic. Amplifiers 


U-917 Controllable Inductors. 8- 
page catalog and 4-page data sheet 
describes and gives detailed character- 
istics (with graphs) of “Increductors” 
—electrically-variable inductors sonte- 
times called magnetic amplifiers. In- 
ductance range of standard models is 
at least 160 to 1; of special models, as 
high as 600 to 1. Units come in sealed 
ecans.—C. G. S. Laboratories, Inc., 391 
Ludlow St., Stamford, Conn. 


U-918 Twin-T units for Feedback 
Systems. 4-page bulletin describes and 
gives specifications of: “Kay-Lab Twin- 
T Peaked Amplifier” and ‘“Kay-Lab 
Twin-T Servo Stabilizer” for servo- 
mechanisms; and “Kay-Lab Twin-T 
Filter” for VTVM or CRO hum attenu- 


ation, ete.—Kalbfell Laboratories, P.O.: 


Box 1578, San Diego 10, Calif. 


U-919 Magnetic Modulator. 2-page 
illustrated brochure announces and des- 
cribes new “IMM 182” magnetic modu- 
lator for converting weak d-c. signals 
into 400-cps. a-c. power signals. In- 
cludes features and _ specifications.— 
General Magnetics, 135 Bloomfield Ave., 
Bloomfield, N. J. 


Power Supplies 
U-920 Power Supplies. 4-page Form 


CC-3-2500 illustrates and describes 17 
models of electronically-regulated power 
supplies with outputs from 7.5 to 500 
watts, including specifications. Also des- 
cribed are maker’s wide-band d-c. amp- 
lifier and WOW meter.—Furst Elec- 
tronics, 3322 W. Lawrence Ave., Chicago 
25, Ill. 


U-921 Power Supplies. 20-page cata- 
log describes an extensive line of vol- 
tage-regulated power supplies for vari- 
ous purposes; also electronic circuit 
panel for teaching and experimenting; 
and charts.—Kepeo Laboratories, Inc.., 
131-88 Sanford Ave., Flushing 55, N. Y. 


U-922 Power Supplies. 4-page con- 
densed brochure presents brief descrip- 
tions of sixteen voltage-regulated power 
supplies.—Kepco Labs, Inc., 131-38 San- 
ford Ave., Flushing 55, N. Y. 





Electrical & Electronic 
Components 


U-923 Electronic Components. 48- 
page illustrated Catalog B2 provides 
condensed, comprehensive 
maker’s large line of “Amphenol” com- 
ponents—multi-contact connectors of 
all types, transmission lines, antennas, 
sockets, ete.—American Phenolic Corp., 
1830 S. 54th Ave., Chicago 50, Il. 


U-924 Insulated Thermocouple 
Wires. 2-page Bulletin 5600 introduces 
three new thermocouple wires suitable] 
for use in temperatures varying from 





listing of} 





minus 20 to plus 2000 F.; lists engi- 
neering data and applications. Station 
213, Brown Instruments Div., Wayne 
& Windrim Aves., Philadelphia 44, Pa. 


U-925 Chopper-amplifier. 2-page il- 
lustrated brochure announces and des- 
cribes new “Model 300 Universal Chop- 
per Amplifier” for microvolt signals 
from 0 to 500 cps. and with chopper 
action of 5000 per sec. Includes features 
and tentative specifications.—Keithley 
Instruments, 3868 Carnegie Ave., Cleve-| 
land 15, Ohio. 


U-926 Connector Clip. 1-page an- 
nouncement describes new TV combina- 
tion clip which can be used on all sets 
without removing back or holding set 
out from wall.—Rytel Electronics Mfg 
Co., 9820 Irwin Ave., Inglewood, Calif 


U-927 High-vacuum Rectifier. o} 
page illustrated data sheet describes 
“Los Gatos Type 8020” high-vacuur 
rectifier; gives operating characteris: 
tics for both rectifier and surge-limit- 
ing diode operation—Lewis & Kauf: 
man, Inc., 110 El Rancho Ave., 7 


Gatos, Calif. 

U-928 Hydrogen Thyratron. 4-page 
Bulletin 3C45 illustrates and describes 
new “Type 3C45” triode hot-cathode 
hydrogen thyratron for pulsing service) 
Includes characteristics and operating 
data.—Tube Dept., RCA, Harrison, N. J, 


U-929 Carbon-film Resistors. 4-pag' 
bulletin illustrates and describes maker’ 


1-percent-precision deposited-carbo 
“Stablohm” resistors. Includes con 
struction, dimensions, features, ang 


characteristics—Chase Resistor Co., ° 
River St., Morristown, N. J. 


U-930 Variable Air Capacitors. 12 
page illustrated “52 Capacitor Catalog 
covers maker’s large line of standar¢ 
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variable air capacitors. Includes fea- 


tures, construction, and specifications. | 


—Hammerlund Mfg. Co., Inc., 460 W. 
34th St., New York 1, N. Y. 


U-931 Push-button Switch. 
trated Data Sheet 60 describes new 
“TPB3” push-button miniature switch 
assembly. Includes features, dimensions, 
and electrical ratings.—Micro Switch 
Div., Minneapolis-Honeywell Regulator 
Co., Freeport, IIl. 


U-932 Subminiature Paper Capaci- 
tors. 2-page illustrated brochure gives 
performance characteristics, test speci- 
fications, features, dimensions, and 
prices of new “Type AQ” subminiature 
paper capacitors for operation to 125 
deg. C.—Astron Corp., 255 Grant Ave., 
E. Newark, N. J. . 


U-933 Terminals and Connectors. 8- 
page Vol. 27 No. 2 issue of “The Gen- 
eral Radio Experimenter” features 7- 
page article on standardized terminals, 
connectors, patch cords, and test leads. 

-“General Radio Corp., Cambridge, 
Mass. 


U-934 Miniature Capacitors. 4-page 
brochure illustrates and describes new 
line of vitreous-dielectric miniature ca- 
pacitors. Includes features, character- 
istics, and uses.—Vitramon, Inc., Box 
544, Bridgeport 1, Conn. 


U-935 Half-wave Rectifier. Techni- 
cal Data Sheet 12AX4-GT lists data and 
operating considerations for new “Type 
12AX4-GT” half-wave vacuum recti- 
fier tube.—Tube Dept., RCA, Harrison, 
No. 


U-936 Power Pentode. 4-page illus- 
trated Bulletin 6CL6 covers new “Type 
6CL6” power pe.utode, a 9-pin minia- 
ture final-video stage. Includes charac- 
teristics, operating data, and dimen- 


sions.—Tube Dept., RCA, Harrison, 
N. J. 
U-937 Rotary-switch Kits. 2-page 


illustrated “Industrial Bulletin C, Form 
42-138” describes new kits containing 
parts for assembling standard or spe- 
cial rotary-switch arrangements. In- 
cludes details and prices on standard 
and deluxe sections.—Centralab Div., 
Globe-Union, Inc., 900 E. Keefe Ave., 
Milwaukee 1, Wis. 


U-938 Capacitors, Vibrators. 16- 
page Vol. 17, No. 7 issue of “The CD 
Capacitor” contains 3-page article on 
safe use of selenium rectifiers. Also 
descriptions of maker’s ceramic capaci- 
tors, electrolytic capacitors, and vibra- 
tors.—Cornell-Dubilier Electric Corp., 
Hamilton Blvd., S. Plainfield, N. J. 


U-939 Miniature Power Connectors. 
2-page illustrated Catalog Sheet P7-16 
describes new line of miniature pre- 
cision multi-contact connectors for se- 


vere instrument service. Includes fea- 


tures, specifications, and nomenclature. 
~—DeJur Amsco Corp., 45-01 Northern 
Bivd:, LAC. 4. N.Y. 


U-940 Fixed Composition Resistors. 
4-page illustrated Form 3M describes 
maker’s line of fixed composition resist- 
ors with JAN-R-11 specifications. In- 
cludes construction, characteristics, and 
price schedule.—Stackpole Carbon Co., 
St. Marys, Penna. 


_U-941 Industrial Capacitors. 8-page 
Catalog 1117 covers Series “D” “Sta- 


Illus- | 
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HELICOID 
Chemical Gage 


The gage that retains its 


original accuracy longer, lasts longer, 
costs less per gage, per year 








THE HELICOID 
MOVEMENT 








HELICOID GAGE DIVISION 
AMERICAN CHAIN & CABLE 


Write today 


for the Helicoid catalog 


927 Connecticut Avenue * Bridgeport 2, Connecticut 


@ For chemicals and liquids which 
would corrode or clog the Bourdon 
tube. Simple, sturdy construction 
proved in the field. 


Pressures to 3000 p.s.i., vacuum, or 
compound; temperatures to 400° F. 
Diaphragm unit may be ordered 
separately. 


FEATURES 


Filling Screw 
Sealing Ball 

Upper Housing 
Clamping Bolt 
TEFLON Diaphragm 
Cleanout Ring 
TEFLON Gasket 
Lower Housing 


@ The Helicoid movement is. 
a simple cam and roller ar- 
rangement that gives long, trouble- 
free service. It has no gear teeth — 
to wear out. Helicoid Gages are 
made in various sizes and shapes, 
with black, white, or phosphores- 
cent dials. For wall or stem mount- 
ing. Helicoid Gages cost less in the 
long run. 





HELICOID 


Pressure 
a 


Vacuum 


GAGES 
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Take the 
Guesswork 
out of 
Gauging 


WITH 


Ve 


AUTOMATIC 
TANK GAUGE 


FOR ALL TYPES OF 
LOW PRESSURE TANKS 

Easiest To Install. Read. Operate. Maintain. 
No oil tank should be considered properly 
equipped without a dependable, gas-tight 
automatic Tank Gauge! The new “VAREC” 
Figure No. 2500 Automatic Tank Gauge can 
eliminate the many errors of hand gauging 
and will, in addition, permit a host of time 
and money saving advantages. 

The Fig. No. 2500 is also adapted for in- 
stallation of “VAREC” Electronic Remote 
Reading Gauging equipment and Electronic 
Hi-Lo Limit or Controller Switches. Write 
today for full information or send coupon 
below! 


WP Fig. No. 
2500 






THE VAPOR RECOVERY 
SYSTEMS COMPANY 


2820 N. Alameda Street, P. O. Box 231 
Compton, California, U.S.A. 


MAIL COUPON NOW FOR NEW BULLETIN CP-3500 


THE VAPOR RECOVERY SYSTEMS CO. | 
2820 N. Alameda Street, P.O. Box 231 


Compton, California, U.S.A. 

Company & Dept. _ 
Name 
Street and No. — in 
City and State ‘ Sainicctiaaamanineeeis 


| 
l 
| 
Title - = 
| 
J 
] 
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MANUFACTURERS' NEW LITERATURE 





| belex” capacitors, Types “S,” “D,” “B,” 
'“G” and “T,” presents detailed char- 
|acteristics in seven graphs whereby 
users can select units with full knowl- 
\ adwe in advance. Construction details 
|}also given fully.—Industrial Condenser 
Corp., 3243 N. California Ave., Chicago 
18, ill. 


U-942 Printed-circuit Components. 
4-page booklet introduces a number of 
new miniature and subminiature units 
from simple “Filplates” to complete 3- 
stage speech amplifiers. — Centralab 
Div., Globe-Union Inc., 900 E. Keefe 
Ave., Milwaukee 1, Wis. 


U-943 Toroidal Power Transformer. 
2-page Form 11-1246 describes “Model 
MT-1001 Lofyld” power transformer for 
high-quality amplifiers, which  elimi- 
nates magnetic hum and offers other 
|advantages.—Millivac Instrument 
Corp., P.O. Box 997, Schenectady, N. Y. 


U-944 Toroidal Inductors. 4-page 
Bulletin IL-P4 lists precision-wound 
|high-Q toroidal inductors; includes Q 
|}curves and other design data for rep- 
resentative standard values of the vari- 
ous coil types.—Lenkurt Electric Sales 


Co., 1118 County Road, San Carlos, 
Calif. 
Valves 
U-945 Control-valve Design. 16- 
page Technical Paper No. 106, “New 


Techniques in Control Valve Design,” 
by R. B. Werey, is a provocative dis- 
cussion in which the author challenges 
many present-day standards and out- 
lines specific recommendations.—Cono- 
flow Corp., 2100 Arch St., Philadelphia 


3, Pa. 


U-946 Air Valves. 8-page illustrated 
3ulletin 15M-7-52 describes maker’s 
line of air-control valves, including 2- 
way, 3-way, 4-way, tandem, neutral, 
solenoid-pilot, and diaphragm-operated 
types. Includes construction and fea- 
tures.—Valvair Corp., 454 Morgan Ave., 
Akron 11, Ohio. , 


U-947 Diaphragm Control Valves. 
26-page revised edition of Section 105 
of BS & B Climax Control Equipment 
Catalog covers large line of high-pres- 
sure, single-port, three-way, bellows- 
sealed, duplex, low-pressure, reversible- 
action, and butterfly-valve types of 
diaphragm control valves. Includes fea- 
tures, construction, and specifications. 

Black, Sivalls, & Bryson, Inc., 7500 
E. 12th St., Kansas City 3, Mo. 


U-948 Precision Check Valves. 4- 
page Form S-2021 illustrates and gives 
detailed characteristics of “Circle Seal’ 
check valves (“Standard” and “Ultra- 
sensitive” types) said to provide com- 
plete sealing efficiency at high and low 
pressures and minimal resistance to 
flow; usable for numerous fluids from 
air to crude oils.—James-Pond-Clark, 
2181 East Foothills Blvd., Pasadena 8, 
Calif. 


Materials 
U-949 Hard-facing Alloys. 12-page 
“Hard-facing Manual No. 77” features 
a two-page tabulation of characteris- 


tics of nickel-base and iron-base alloys; 
also a two-page guide for typical appli- 
cations.—Wall Colmonoy Corp., 19345 
John R Street, Detroit 3, Mich. 


U-950 Magnesium Data. 16-page 
August issue of “The Magazine of 
Magnesium” contains articles on cur- 
rent uses; also a full-page tabulated 
“Index to Chemical and Electrochemical 
Treatments for Magnesium Alloys.”— 
Brooks and Perkins Inc., 1950 W. Fort 
St., Detroit 16, Mich. 


U-951 Insulating Plastics. 4-page 
July-August issue of “Amphenol Engi- 
neering News” features instrumenta- 
tion applications of Amphenol products 
and Teflon.—American Phenolic Corp., 
1830 S. 54th Ave., Chicago 50, Il. 


U-952 Alloy Steel Specifications. 
Cardboard chart shows chemical analy- 
sis for each of 70 Military, AN, Army, 
Navy, Aeronautical and Federal speci- 
fications; lists specified forms (sheets, 
bar, tubing, etc.) and nearest corres- 
ponding SAE, AISI and AMS type 
numbers.—Peter A. Frasse and Co., 
Inc., 17 Grand St., New York 13, N. Y. 


Miscellaneous 

U-953 
page profusely-illustrated booklet, “Re- 
mote Measurement and Automatic Data 


Conversion,” outlines company’s con- 
sultation, research and development 
services, and production facilities..— 
Applied Science Corp. of Princeton, 
P.O. Box 44, Princeton, N. J. 

U-954 TV Camera Chain. 20-page 


3ulletin TR-193 (available to TV per- 
sonnel and others in TV and radio in- 
dustry) gives detailed description and 
performance characteristics of “ Model 


TA-124-E” universal image orthicon 
TV camera chain.—TV Transmitter 
Div., Allen B. Du Mont Laboratories, 


Inc., Clifton, N. J. 


U-955 Fluorescent Leak Detector. 
4-page brochure describes new “Ray- 
master” leak detector that uses fluores- 
cent liquid and long-wavelength ultra- 
violet exploring lamp. Includes tech- 
nique, features, specifications, and typi- 
cal applications.—George W. Gates & 
Co., Franklin Square, L. I., N. Y. 


U-956 Engraving Machine. 6-page 
Bulletin 23016 describes “Model 105 
Engraver” for nameplates, dials, scales, 
lenses, etc., made of metals, plastics, 
wood, glass, etc. Machine is simple to 
set-up and can be operated by untrained 
personnel. Bulletin also describes ac- 
cessories such as sets of letters and 
numerals, ete.—Green Instrument Co.,| 
Inc., 385 Putnam Ave., Cambridge 3), 
Mass. 


U-957 Screw-holding Screwdriver. 
Folder describes new “H.J.J. Screw- 
driver” with twin bits that expand in 
screw-head slot to hold screw; and 
which does not release screw until it 
takes hold.—The H.J.J. Company, 268 
Marlow Ave., Oakland 5, Calif. 


U-958 Isometric Template. 4-page 
folder describes a new draftsman’s tem- 
plate containing 38 ellipses and fea- 


Instrumentation Service. 12- 
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loys; U-959 Resistance Soldering. 6-page 
ppli- brochure illustrates and describes 
9345 maker’s line of resistance-soldering 


equipment for steel, aluminum, brass, 
etc. Includes principles, features, and 


page specifications.—Sunrise Products Co., 
e of Hawthorne, N. J. 

cur- 

lated U-960 Flaring Tools, Vise. 2-page 
nical illustrated Bulletin 3004 describes new 
$.7— 37-degree flaring tools, including sizes 
Fort and operation. Also sawing vise for tub- 


ing.—Imperial Brass Mfg. Co., 1200 W. 
Harrison St., Chicago 7, Il. 


age : 
co. U-961 Pulsation Dampener. Illus- 
onta- trated Bulletin 317 announces and des- 
lucts cribes new air-flow snubber and pulsa- 


‘orp. tion dampener. Includes construction, 
operation, advantages, and_ specifica- 
tions.—King Engineering Corp., Ann 


ions. Arbor, Mich. 
naly- 
wn U-962 Air, Gas Dryers. 4-page Bul- 


letin 16.0.080 illustrates and describes 



































eci- A 
al “Hydryer” adsorption-type dryers for 
rres. | gases, air, or liquids. Includes models, 
type features, specifications, and other gas 
Co., ee F. goog 2 Co., 908 A small sensitive turret lathe for instrument parts and second operation work. Swing 4”, 
N.Y. a cae ee ee ee bed 18”, collet capacity 3%” or 54”; self indexing, 6 position turret with 4%” holes and 
U-963 Permanent Magnets. 20-page hardened slide ways. 
illustrated Bulletin PM 100 covers 
maker’s ge roeatagg — “Alnico Write for catalog listing turret lathes, turret 
. 12- permanent magnets. Includes proper- 
“Re- ties, shapes, holders, patterns, magne- tools and other models of lathes. 
Data | _ tizers, and conversion tables.—Carboloy 
con- Dept., General Electric Co., Detroit 32, 
ment Mich. 
es. — | 
eton, U-964 Draftsman’s Compasses. 6- 
page folder illustrates and describes 
maker’s standard bow compasses and 
page also “Omicron Beam Compasses” with 
per- 72-inch-radius capacity. Includes fea- 
> in- tures and operation.—Omicron Co., 
and P. O. Box 907, Glendale, Calif. 
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sitter page brochure covers features of “Tel- Micro-drill press for small hole drilling. Sensi- 
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